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will give you the efficiency of a 

special purpose lathe with the 

adaptability and ease of set-up 

to make short runs economical 
. and profitable. 
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Lapping All Teeth 
Gears Simultaneously 


HE remarkable im- 
provements in auto- 
mobile transmis- 
sions that have taken 
place during the last few 
years have been largely 
made possible by the 
high degree of refine- 
ment with which helical 
gears can now be pro- 
duced. Lapping has 
played a big part in pro- 
curing the accuracy of 
tooth form and the finish 
that are essential to quiet 
operation. 

In the majority of 
gear-tooth lapping ma- 
chines, the gears are run 
in mesh with laps that 
resemble the gears them- 
selves, several teeth of 
the gear being engaged 
at the same time with the 
teeth of the lap or laps. 
Machines based on an en- 
tirely different principle, 
in that all the teeth of 
the gear are simultane- 
ously in contact with the 
lap teeth, are built by 
Gear Processing, Inc., 
Cleveland, Ohio, and are 
used in a number of 
automobile plants, includ- 
ing that of the Packard 
Motor Car Co. The laps 
used in the machines are 
counterparts of the gears 
themselves, being essen- 
tially internal gears 
which have been cast 


By CHARLES O. HERB 


The Essential Feature 
of This Method is the 
Use of a Lap that is a 
Counterpart of the Gear 


around steel chills that 
resemble the gears. 

In the lapping opera- 
tion, the gear moves up 
and down through the 
lap, helical gears being 
swiveled on their axis as 
they move through the 
lap. Several times dur- 
ing the operation the 
gear is indexed so as to 
bring different teeth of 
the lap and gear into en- 
gagement and thus in- 
sure uniformity of the 
teeth. Both spur and hel- 
ical gears can be lapped 
by this process; herring- 
bone gears can also be 
lapped if the teeth are 
not joined in the middle. 

Interchangeability of 
gears is one of the main 
advantages claimed for 
this process. This inter- 
changeability results 
from the equal spacing 
and smooth uniform tooth 
contour that are pro- 
duced by the averaging 
effect when many gears 
go through the same lap. 
Because of the uniform- 
ity with which the gear 
teeth are lapped, it is 
necessary to spend but 
little time in the selection 
of mating gears by 
means of the customary 
sound tests. In addition 
to correcting the spacing 
and profiles of gear teeth 
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and reducing the eccentricity, the lapping oper- 
ation tapers the tooth faces slightly toward the 
ends, giving in effect a “crowned face” which is 
said to promote quietness. 

The unusual quietness of gears lapped by this 
method is indicated by the fact that they have been 
used successfully in “over-drive” automobiles. In 
one car in the higher price range, over-drive gears 
were provided to give a total reduction in the trans- 
mission between the drive-shaft and the rear axle 
of 8.4, 4.7, and 3.4 to 1, as against 11.5, 7.2, and 
4.7 to 1 for the standard transmission. This car 
can be sped up “in second” (direct drive) to from 
30 to 35 miles an hour with ease and then shifted 
into “third” (over-drive) for driving up to the top 
speed of 85 miles an hour without vibration or 
laboring of the engine or any perceptible noise from 
the gears. It will be noted that “second” in the 


Fig. 2. The Lap is Held Stationary in a Table that 
is Rotated to Give the Desired Pressure between 
Lap and Gear 


Fig. 1. (Left) The Gear to be Lapped. 
(Middle) The Steel Chill with Teeth Dupli- 
cating Those of the Gear. (Right) Lap Made 
from the Chill for Lapping All Teeth of the 


Gear Simultaneously 


over-drive car has the same gear ratio as “third” 
in the regular transmission. This over-drive on the 
automobile mentioned has effected a saving of about 
15 per cent in gasoline consumption and consider- 
ably more in the consumption of oil. The speed of 

‘ the engine itself is reduced about 27 per cent when 
in over-drive. 


What the Lap is and How it is Made 


The lap is a chilled-iron casting that has been 
cast around a steel chill. The chill is cut just like 
the gear to be lapped, with the exception that it is 
slightly over size so that the gear can readily enter 
the lap in the lapping operation. In Fig. 1 a typical 
transmission gear is shown at the left, the corre- 
sponding steel chill in the center, and the lap made 
from the chill at the right. 

The laps are made from 3/16 to 1 1/2 inches 


Fig. 3. During the Lapping Operation, the Gear 
is Reciprocated in the Lap at the Rate of 200 
Strokes per Minute 
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Fig. 4. 
sitions of the Gear and Lap Teeth when the 
Gear is Entered into the Lap at the Beginning 


of the Operation, and when the Lapping is 
Finished 


Diagrams Showing the Relative Po- 


thick to suit the job. They will finish from 200 to 
1000 gears apiece, depending upon the size of the 
gear, the degree of accuracy it has when it reaches 
the lapping operation, and other factors. No special 
effort is made to obtain close tooth accuracy in 
making the laps, because they become automatically 
trued up in from ten to twenty minutes of use on 
new gears. They assume the average form of the 
gears lapped by them. 


Lapping is the Final Operation on the Gears 


The lapping operation is performed after all 
other operations, including heat-treatment. The lap 
is fixed in the table of the machine as shown in 
Fig. 2. By means of the handwheel at the left, the 
table can be swiveled on its axis to produce pres- 
sure between the teeth of the work and the teeth of 
the lap. The lapping operation is illustrated in 
Fig. 3. As the gear arbor has a spherical seat at 
its upper end, the gear is free 
to find its own center in lap- 
ping. A square plate prevents 
the arbor from turning in re- 
lation to the machine spindle. 


Fig. 5. 


Battery of Machines Used in the 
Packard Motor Car Co. for Lapping All 


Teeth of Transmission Gears Simultaneously 


In lapping helical gears, the gear is swiveled 
while being reciprocated, as the helical guide seen 
projecting from the top of the machine in the head- 
ing illustration passes up and down through a nut. 
For lapping spur gears, this helical guide is re- 
placed by one having straight splines. 

An abrasive mixture made up of Carborundum 
and oil, kerosene, or glycerin, is brushed by the 
operator on top of the gear being lapped, this abra- 
sive being contained in a pot mounted on the right- 
hand side of the machine, as shown in Fig. 7. Dur- 
ing the operation, the abrasive works down be- 
tween the lap and the gear teeth and enters a 
receptacle in the base. 

When a gear enters the lap at the beginning of 
an operation, the teeth clear at all points, as indi- 
cated by the left-hand diagram in Fig. 4. Then, 
when the lap is swiveled to bring its teeth toward 
those of the gear, only a few of the teeth in the lap 
and the gear come in contact, as indicated by the 
middle diagram. When the op- 
eration is finished, all the 
teeth are in full engagement, 
as shown by the right-hand 
diagram. 
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The gear is reciprocated in the lap at the rate of 
200 strokes per minute. The machine is so set that 
the projection of the gear beyond the lap will be the 
same at the top and bottom ends of the stroke. For 
example, with a 1l-inch gear a 1-inch lap would be 
used, and the stroke would be 3/4 inch. The gear 
would project 3/8 inch at the top end of the stroke 
and the same amount at the bottom end. 

Several times during the lapping operation the 
gear is withdrawn completely from the lap, as al- 
ready mentioned, and indexed so as to bring differ- 
ent teeth into engagement. If desired, the machine 
can be set to stop at the end of a predetermined 
number of strokes. When the gear has made about 
50 to 150 strokes, the lap table is rotated in the op- 
posite direction to that in which it was previously 
adjusted, in order to bring the opposite sides of the 
lap and gear teeth into engagement. After approx- 
imately 50 to 150 strokes have been made with 
this setting, the lapping operation is completed. 


What Are the Produc- 


tion Rates? 


The rate of produc- 
tion depends upon the 
required accuracy of the 
gears at the end of the 
lapping and upon their 
accuracy when they 
reach the lapping ma- 
chine. In one plant, 
gears from 3 to 5 inches 
in diameter are lapped 
at the rate of twenty an 
hour, and in another 
‘plant, at the rate of 
twelve an hour. The 
gears are finished with- 
in a uniformity of tooth 


Fig. 7. All Six Helical Gears 
of Packard Transmissions 


are Lapped by this Method 
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Fig. 6. Spur and Helical Gears can be Lapped 
by this Method, as well as Herringbone Gears 
whose Teeth are not Joined in the Middle 


spacing and profile of 0.0002 inch, it is claimed. 
Single gears, cluster gears, and internal gears can 
be lapped by this method. 


* * * 


Unique Heat Engine Displayed 
at World’s Fair 


An unusual heat engine—possibly the only one in 
the world that transforms heat energy directly into 
mechanical energy—has been devised by research 
engineers of the Westinghouse Electric & Mfg. Co. 
for exhibition at the Chicago World’s Fair. 

A tiny bi-metal disk, about the size of a dollar, 
snaps from concave to convex as its temperature is 
raised to about 400 de- 
grees F., and snaps 
back to concave when it 
is cooled below 255 de- 
grees. Every 10 seconds 
the “kick” of these 
snaps tosses the disk, 
which is fastened to a 
freely swinging arm, 
back and forth between 
a highly heated stove- 
like cylinder on one side 
and an ice-cold cylinder 
on the other. 

An idea of the energy 
liberated when the disk 
snaps is given by the 
fact that, although it 
moves through only 
1/16 inch in changing 
from convex to concave, 
a maximum speed of 
2000 feet per second is 
reached, or about 23 
miles a minute. 
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Pipe Joint Compounds and Pipe Threads 


HERE seems to be some 
difference of opinion as 
to what comprises a 
good pipe joint compound. 
Judging from the various 
ways in which pipe joints 
are made up, it would appear 
that the compound is often 
used primarily to seal the thread in order to pre- 
vent leakage. Hard-setting compounds and lamp 
wicking have some points in their favor, but their 
use does not represent good practice, since instead 
of correcting the source of the trouble, they merely 
offer a palliative. A knowledge of some of the fac- 
tors that enter into correct pipe threading and an 
effort to improve workmanship will largely elimin- 
ate the necessity for using hard-setting compounds 
and lamp wicking to obtain a tight thread. 


Compound Should Serve as Lubricant and 
Rust Preventive Only 


A good compound may be said to be one that 
serves as a lubricant when the joint is being forci- 
bly screwed together and so spreads out that there 
will be a thin film between the threads. This film 
will act as a rust preventive and permit disconnect- 
ing the pipe. Fresh red lead, white lead, graphite, 
and similar preparations will generally be found 
satisfactory. Some of these compounds will set 
harder than others in the same period of time, and 
while this may present some difficulty in disconnect- 
ing the pipe, a few sharp blows with a hammer are 
generally sufficient to loosen the set. 

The use of red lead and white lead compounds is 
so widespread that little comment is required; but 
the use of extra hard setting compounds and lamp 
wicking as a supplementary aid to the thread to 
make a tight joint deserves some discussion. To seal 
a pipe for water or steam service with litharge and 
glycerine, or a similar compound, or with lamp 
wicking is usually evidence of poor threads. Exam- 
ination of the threading equipment and the pipe 
material will probably reveal the cause. 


Using Fillers to Remedy Faulty Threads 


Threads on pipes are often lamp-wicked as a sort 
of precaution, but this practice cannot be seriously 
depended upon. If a supplementary seal is thought 
to be necessary, lead filings and oil will soften suffi- 
ciently when they are screwed together to fill up 
any irregularities that exist, and will also provide 
a tight and rustproof joint. Some of the malleable 


fittings spread when they are forcibly screwed to- 
gether, and the lead filings will fill up the space pro- 
duced by the spread. Joints subject to vibration 
and temperature changes of any consequence will 
usually have to be ‘“‘back-welded” in order to keep 


A Few Points that Should be 
Considered if Tight Pipe Joints 
are to be Obtained 


By WILLIAM ANDERSON 


them tight, as the hard-set- 
ting compounds often crack. 
The strain on the pipe during 
the installation, together with 
the expansion and contrac- 
tion, will often render a 
hard-setting compound 
effective, despite the care 
taken in the application of the compound. 


Why Gages Sometimes Pass Defective Threads 


In order to gage the effective diameter of com- 
mercial pipe threads properly, it is necessary to 
remove the sharp crests from the American Briggs 
gage. The sharp crests of gage threads, bearing 
at the roots of commercial threads, will allow male 
threads to pass inspection that will screw up to the 
end of the thread or shoulder without making a 
tight joint. In other words, the effective diameter 
of the threads is too small. 

The slight rounding that is left on the bottom of 
the thread presents a problem in gaging only. The 
sharp crests of a perfect thread when the joint is 
being made up will roll into a less perfect thread 
and help to make the joint tight. Any deviation 
from the standard Briggs gage thread will leave an 
unfilled crevice at the tops and bottoms of the 
threads; hence the reason for the use of the various 
sealing pipe joint compounds. 

The essential thing in gaging is to secure uniform 
assembly when pipe and fitting are uniformly and 
forcibly screwed together. To obtain a satisfactory 
interchangeable product, properly made gages that 
insure uniform assembly are of vital importance. 
The bottoms of the commercial threads on fittings 
and pipe, as cut by the sharp crests of a tap or die, 
are not generally so sharp as the so-called theo- 
retical. Briggs standard shape. This difference is 
not enough to affect the distance a pipe can be 
screwed into a fitting when making a tight joint, 
although it is sufficient to cause the particularly 
sharp apex of the threads on a theoretically perfect 
gage to bear on the fillet in the bottom of commer- 
cial threads; thus the flanks of the thread are not 
gaged, and that is the part that determines how far 
the pipe and fitting will screw together. 

All pipe machines and stocks have indicating 
marks for the correct depth of the standard thread. 
These marks are all right if the thread of the fitting 
to be connected to the pipe is the proper depth; if 
not, there is the possibility that a leaky thread will 
be cut on the pipe, and special means will be neces- 
sary to make the joint tight. It is usually more 
satisfactory to take two cuts, instead of cutting the 
thread to the full depth in one cut. This permits 
gaging the distance that the thread will screw into 
the fitting, which is the essential requirement of a 
tight joint. 
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Reducing the Cost of Cutting Large Holes 
in Solid Metal by Trepanning 


q AREPANNING is a pro- 
cess that, although not in 
general use, is employed 
successfully in many plants 

for the economical cutting of 

large holes in steel plate and 
other metals. It is used large- 
ly in boiler shops, shipyards, 
and railroad shops on plate 
work. According to MACHINERY’S ENCYCLOPEDIA, 
Vol. IV, page 234, trepanning consists of making 
relatively large holes by cutting a narrow annular 
groove through the plate. The outer diameter of 
the groove is equal to that of the required hole, and 
the central part or core of the hole is removed in 
the form of a disk. With this method, it is neces- 
sary to reduce to chips only a small part of the 
metal removed from the hole; hence an appreciable 
reduction in time and cutter cost is effected. 
Trepanning may be rightly said to be a combina- 
tion of boring and hollow-milling; that is, the core 
or disk is hollow-milled on its periphery, while the 
hole itself is bored. Although this operation elimin- 
ates much chip making, the 
design and application of 
trepanning tools are limited 
because of the difficulty in 
removing chips while cut- 


Fag. 


Improved Trepanning Tools Per- 
mit Large Holes to be Cut Rapidly 
and Accurately in One Operation 


By R. R. WEDDELL, O. K. Tool Co., Inc. 
Shelton, Conn. 


Three Typical Designs of Trepan- 
ning Tools. Note the Provision Made for the 
Escape of Chips 


ting the groove. Everything 
possible to favor chip clear- 
ance should be studied, and 
the problem becomes greater 
as the depth of the hole in- 
creases. On plate work, say 
1 1/2 inches thick and under, 
the simple tools illustrated in 
Figs. 1 to 3 are quite satisfac- 
tory. For greater depths, the sides of the cutter 
bodies must be relieved or grooved to allow passage 
of the chips. In this case, lubricant at high 
pressure is forced through oil-holes in the tool 
and discharged directly on the cutting edges, 
washing the chips out through the side grooves. 
Breaking up of the chips also simplifies their re- 
moval. Fig. 1, at A, shows how the cut is divided. 
One set of blades is chamfered and set 1/32 inch 
ahead of another set, which is of the side-cutting 
type. This distributes the cutting action evenly 
and breaks up the chips. The rake angle should be 
as small as possible. Rake reduces the power re- 
quirements, but increases the tendency to curl the 
chips, particularly in steel, 
thus hindering their re- 
moval from the groove. 
Feeds and speeds of tre- 
panning tools are lower 


694—MACHINERY, July, 1933 


. 
/ \ / 
VW 
GY 
VY, 
\ | Ue YO 
7 x 7 /Y \ Ui 
{ 
A B 


Fig. 2. Combined Trepanning and Reaming 
Head for Finishing the Hole Accurately in 
One Pass of the Tool 


than for other cutting tools. Trepanning is gener- 
ally performed on machine equipment that cannot 
be tooled as efficiently as for other production jobs. 
Adequate power and tool guidance are therefore 
limited. The following data will be found handy for 
general recommendations or estimates. The cutting 
speeds in feet per minute are given for trepanning 
various metals, using high-speed steel cutting 
blades: 


60 
Soft machine steel................ 100 
0.30 to 0.40 per cent carbon steel.... 75 
200 
200 
300 


From these values, the approximate revolutions 
per minute of the cutter can be determined by the 
following formula: 


R.P.M. of cutter = 
Cutting Speed (feet per minute) x 4 
Diameter of Cutter (inches) 
The feed for trepanning can be readily calculated 
from the feed per tooth per revolution. This amount 


is somewhat less than for rough-boring cutters, on 
account of the inadequate chip removal and the 


power limitations. An average feed is 0.005 inch 
for each cutter blade. Thus: 


Feed per minute — R.P.M. of cutter « number of 
cutter blades « 0.005 


Typical Designs of Trepanning Tools 


At B, Fig. 1, is illustrated a very effective design 
of trepanning head. It has a casehardened piloting 
body a, which operates in the guide bushing b sup- 
ported in a jig c directly over the work. This ar- 
rangement provides an efficient means of rigidly 
supporting and guiding the tool while trepanning 
large holes in stock of moderate thickness, say 1 1/4 
inches. It will be noted that the piloting body di- 
ameter is larger than the trepanning diameter, al- 
lowing the cutter to be drawn back into the bushing. 

When the method just described cannot be used 
for guiding the tool, the design shown at C can be 
used. Here a drill d is fitted into the trepanning 
head. This drill locates or guides the cutter for 
cutting the groove. The center hole can be previ- 
ously drilled and an arbor used in place of the drill 
for piloting the tool. In using a drill, the latter may 
have its body ground to a piloting diameter. Em- 


Fig. 3. Set-up for the Combination Tool 
Shown in Fig. 2. Each Bushing is Brought 
into Position by Rotating the Jig Table 
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ploying a drill, however, is not a very accurate 
means of piloting. 


Combination Trepanning and Reaming Tool 


for Accurate Holes 


To finish a large hole accurately, a reaming head 
should follow the trepanning cut. One type of com- 
bination piloted trepanning and reaming head, 
which accurately and smoothly finishes the bore, is 
shown in Figs. 2 and 3. The great number of holes 
desired (about 8000 through steel plate) warranted 
the installation of this double tool. A shank A, car- 
rying a piloting journal B, reaming head C, and 
trepanning head D, rotates in a jig over the work. 
Note how the body is cut away to allow ejection of 
the chips. The piloting member B may either be a 
casehardened body 
or else be equipped, 
as indicated, with 
hardened piloting 
strips, which can 
be adjusted for 
wear. 

In operation, the 
hole is first tre- 
panned to 5 1/16 
inches diameter. 
Then the reamer 
enters and accu- 
rately finishes the 
hole to 5.125 plus 
0.0015 or minus 
0.0000 inches. All 
this is accomplish- 
ed in one pass of 
the tool. Running 
at moderate feeds 
and speeds, the 
hole is finished 


complete in two Used for Cutting a Key Integral with the 
minutes. The op- Bore of a Sleeve 
eration described 


in the foregoing is 
only one of the numerous possible applications of 
trepanning tool design. 


* * * 


Pulverized Coal for Forging Furnaces 


After several months of experimentation with 
different kinds of fuel in heavy forging furnaces, 
the research engineers of the Norfolk & Western 
Railway reported that pulverized coal was the most 
economical and satisfactory fuel to use for this 
class of service. The advantages claimed are a 
direct saving in fuel cost, a marked reduction in 
the scaling of metal, longer life of furnace linings, 
and cleanliness. The records show that 8000 
pounds of steel forgings can be produced with 3000 
pounds of coal in an eight-hour day, which is at the 
rate of 750 pounds of coal per ton of metal heated. 
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Shaper Set-up in which an Indexing Head is 


Shaper Set-Up for Forming a Key 
Integral with the Bore 


By FRANK W. CURTIS, Research Engineer 
Kearney & Trecker Corporation, Milwaukee, Wis. 


The bores of a number of sleeves having an in- 
tegral internal key were recently finished in a 
shaper by the aid of a dividing head, as shown in 
the illustration. The bore of the sleeve was 2 inches, 
the length 8 inches, and the width of the key 3/8 
inch. The set-up was made by mounting the divid- 
ing head on a baseplate, fastened to the table of the 
shaper. On the baseplate was secured the work- 
support A, which not only supported the projecting 
end of the sleeve, but also served as a bearing for 
it. The opposite end of the work-piece was held in 
the three-jaw 
chuck B, which was 
mounted on the 
nose of the divid- 
ing head _ spindle. 

The bar C was 
attached to the 
head of the shaper 
instead of to the 
tool-block. the 
bar was mounted 
the tool D which 
machined the bore 
and formed the 
key. With the 
shaper in opera- 
tion, the dividing 
head was rotated 
slowly by hand un- 
til the excess mate- 
rial had been re- 
moved. The index- 
plate of the divid- 
ing head offered an 
excellent means of 
obtaining the cor- 
rect angular move- 
ment, so that the width of the key could be held 
within close limits. The dividing head had a 1 9/16- 
inch hole through the entire spindle, providing suffi- 
cient clearance for the tool-bar to pass through. 


* * * 


Hard-Facing Increases Life of 
Type Mold Five Times 


The height of the type slugs cast on a monotype 
machine equipped with new molding blocks is 0.918 
inch. If the height of the slugs falls below 0.916 
inch, the molding blocks must be replaced with new 
ones. According to Oxy-Acetylene Tips, a prominent 
manufacturer of monotype machines increased the 
life of the mold blocks five times by hard-facing the 
raised portions of the blocks that regulate the 
height of the type. 
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Hardening Impression Dies 


ROBABLY the most dif- 
Pp ficult heat-treatment 

problems met with in 
producing the many forms 
of dies in common use are - 
found in the hardening of 
impression dies. The word 
“impression” is used here 
advisedly to designate those 
dies that strike out a smooth, 
finished product at a single operation. There are 
innumerable forms of such dies in constant use by 
the manufacturers of silverware, jewelry, badges, 
souvenirs, etc., varying in size and shape from 
small stamping dies for sheet-metal work to large 
hammer dies for heavy sterling silverware. As the 
majority of these dies are cut in intricate and del- 
icate patterns, their cost is high, and any loss in 
the process of hardening is a serious matter. Such 
losses exist, however, in all plants. A case in point 
occurred recently in the hardening room of a large 
manufacturer of sterling silverware, where the 
writer chanced to be at the time. 

It was afternoon, and the day’s batch of die- 
blocks, which had been slowly heating in the fur- 
naces since morning, was ready for quenching. 
Twelve pairs of large impression dies, cut in in- 
tricate patterns and representing a cutting cost of 
over $200 a pair, cracked in the quench and were 
irreparably ruined—a total loss of $2600! 

Such losses cannot be entirely eliminated, as they 
are bound to occur now and then with even the most 
experienced hardeners; but by the use of proper 
methods of hardening they can be minimized. The 
purpose of this article is to describe in detail the 
methods used by the large manufacturers, in the 
hope that they may prove helpful to those who have 
experienced trouble in hardening dies. For many 
years, the writer has been intimately acquainted 
with the die-hardening problems of the silverware 
and jewelry manufacturers. The tried and proved 
methods here described have given best results in 
the plants of these manufacturers. They represent 
the combined results of many costly experiments, 
and may be safely followed by any die hardener. 


Requirements for Impression Dies 


The requirements for a good impression die are 
more exacting than for any other type of die. This 
type of die must-have sufficient surface hardness 
so that the delicate edges of the pattern will resist 
wear and the impression will be kept sharp-cut and 
clean; it must have depth of hardening, to keep the 
face from sinking; the working surface must be free 
from decarburization, in order to give a smooth im- 
pression; and there must be no warping, or else, in 
the longer dies, the two halves will not fit together. 


The Hardening Methods Here 

Described are Used for Expensive 

Impression Dies by Some of the 

Largest Manufacturers of Silver- 
ware and Jewelry 


By WILLIAM E. SNOW 


As to surface hardness, a 
die that will give a sclero- 
scope reading of from 84 to 
89 is satisfactory for most 
work. If the reading is less 
than 84, the die will be sub- 
ject to undue wear; if over 
90, it is likely to crack. Effi- 
ciency of the quench should 
be relied on to obtain the 
necessary surface hardness rather than high carbon 
in the steel, as high carbon tends to produce brittle- 
ness. In a straight-carbon steel, 0.90 carbon is high 
enough for such dies, if properly quenched. In alloy 
steels, an even lower carbon content can be used. 

Carbon steels, which are largely used for impres- 
sion dies, harden to a depth of from 1/16 to 1/8 
inch, depending on the efficiency of the quench. This 
is satisfactory for light work, but not so good for 
large silver dies, some of which are used under 
1800-pound drop-hammers with a drop of four feet 
or more. Under such heavy blows, the surface of 
the die is likely to sink, and, even though cracking 
does not occur, the sinking of the surface renders 
the die useless by causing the product to run over- 
weight. If the surface of such a die can be per- 
ceptibly dented by a smart blow with the round end 
of a 2-pound ball-peen hammer, it is an indication 
of insufficient depth of hardening for such work. 

The deeper-hardening alloy steels are preferable 
for dies of this class. A chrome-vanadium steel of 
the grade known commercially as Type K, with an 
analysis of carbon, 0.80; chromium, 0.60 to 0.80; 
vanadium, 0.15 to 0.20; manganese, 0.35 to 0.50; 
silicon, 0.20 to 0.85; and phosphorus and sulphur, 
0.03 maximum, gives very satisfactory results for 
such dies. It hardens to a depth of from 1/4 to 3/8 
inch, scleroscopes 85 to 90 when properly hardened, 
and being 11 per cent denser than a carbon steel, 
with less tendency to crystallize and crack under 
heavy hammer blows, usually gives longer service. 
It has more latitude than carbon steel in heat-treat- 
ment, and higher temperatures can be used without 
grain growth; but it cuts slightly harder, and has 
a greater tendency to warp in the quench, thus 
requiring more careful handling. 

In order to protect the working surface of the 
die from the effects of the heat, it must be packed. 
Even in the electric furnace, where decarburization 
is reduced to the minimum, the delicate lines and 
edges of most dies will lose that sharpness neces- 
sary to a clean-cut impression if the die is not 
packed, and the surface will become roughened and 
fail to produce a good finish on the work. 

Let us assume that we have an impression die 
ready for hardening, and follow through the various 
steps necessary to meet the requirements mentioned 
in the preceding paragraphs. 
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Férst, make up a cap out of sheet steel to fit 
snugly over the face of the die and extend an inch 
or so down the sides, as shown in Fig. 1. Use plain 
black metal for this purpose—not galvanized. Gal- 
vanized metal gives off fumes under the action of 
heat, which have a deleterious effect on dies, fre- 
quently causing small soft spots, like freckles, to 
appear on the surface. 

Next, mix a thick paste of linseed or cottonseed 
oil and powdered bone-black, and paint the face of 
the die with it, to a thickness of about 1/4 inch, 
working it well down.into the pattern. This will 
protect the die face from any injurious action by 
the heat, so that it will come out bright and clean, 
with the delicate edges and lines as sharp and clear 
as when it went in. Then slip the cap over the face 
of the die, and secure it in place with a few turns 
of stove wire wound around both cap and die. (See 
Fig. 1.) The die is now ready to pack. 


Packing the Die 


Cast iron makes the best box for packing dies, 
as it stands the heat well. Heavy sheet metal (not 
galvanized), bent up and riveted at the corners, will 
also serve, but it does not last so long, and warps 
more. Whichever is used, a suitable cover for the 
box should be provided. The box should be of such 
size as to allow for at least 2 inches of packing all 
around the die—top, bottom, sides, and ends. More 
space will do no harm. 

Make up a packing of crushed (not powdered) 
charcoal and fresh granulated burned bone, mixed 
fifty-fifty. Do not exceed this amount of bone, as 


BLANK FOR CAP 
18 Gage Sheet Steel 
Cut As Shown & Bent On LinesAA | 


Face Of Die 


DIE-BLOCK 


Fig. 1. Method of Preparing Die-block for Packing in 


Carburizing Box 
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Fig. 2. Cross-section through Die Packed in 
Carburizing Box 


too much is likely to cause raised spots to appear 
on the surface of the die, due to excessive and un- 
equal carburization. Put a 2-inch layer of this 
packing in the bottom of the box, well pressed down 
to support the weight of the die, and place the die 
on it face down; then fill in all around the sides of 
the die and over the top with packing until the box 
is full. Put the cover on the box to keep the packing 
from burning out. The die is now ready for the 
furnace. (See Fig. 2.) If the box cover becomes 
warped from the heat and will not fit snugly, a 
layer of wet clay spread over the top of the packing 
makes an effective seal. 


Heating the Die 


Owing to the thick mass of metal required in die- 
blocks to give proper backing to the face, their 
heating is a slow matter, compared with other hard- 
ening jobs, as the heat must be applied very grad- 
ually, step by step, to allow even penetration to the 
center of the block. Any attempt to hurry the 
process will produce an uneven heat—a hot outer 
surface with a cold center—setting up enormous 
strains in the block from unequal expansion, which 
will later develop into cracks. Also, owing to the 
resistance of the packing, it takes much longer— 
three times at least—to heat a packed die than one 
that is not packed. 

With these facts in mind, four hours is the least 
permissible time for the die in the furnace, and five 
or six hours is better; this depends a good deal on 
the size of the die, large blocks naturally requiring 
more time. Dies packed in this manner are not 
injured from prolonged “soaking” in the furnace 
(provided it is not carried on above the critical 
point of the steel), so do not be afraid to give them 
ample time. 

Many expert hardeners put their dies in the fur- 
nace in the early morning and let them heat up 
gradually with the furnace, taking them out in the 
afternoon. This is the best possible practice, as it 
insures thorough and even heat penetration, but is 
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not always convenient, and when dies have to be 
put into a hot furnace, the temperature should first 
be lowered to 1100 degrees for safety. This lower- 
ing of the furnace temperature, together with the 
resistance of the packing, acts as a substitute for 
the preheat customarily used in hardening dies that 
are not packed, and prevents them from taking on 
heat at an injurious rate. 

The heat is best applied in about three progres- 
sive steps before reaching the final quenching tem- 
perature. With the steels previously mentioned, 
which require a quenching temperature of from 
1450 to 1475 degrees F., these steps may be 1200, 
1300, and 1400 degrees, and as each step is reached, 
the furnace should be held long enough at that par- 
ticular temperature to insure thorough penetration 
of the heat. 

The first step, whereby the cold die is raised to 
the temperature of the furnace, requires the longest 


time, so that when the furnace has been gradually 
brought up to 1200 degrees, it should be held at 
that temperature for two hours or more to allow 
the heat to soak through the packing and penetrate 
the die. After the packing and the die have thus 
been heated, they will take on further heat much 
more readily, so that with the two succeeding steps 
of 1300 and 1400 degrees, it is not necessary to 
hold the furnace at these temperatures so long. 
About an hour at 1300, and another hour at 1400 
degrees, is usually sufficient, except in the case of 
very large dies. After the three preliminary heat- 
ing steps, the furnace should be brought up to the 
full quenching heat of the steel used and held at 
that temperature for another full hour. The die is 
now ready to quench. 

The correct method of quenching and the proper 
quenching equipment will be described in a coming 
number of MACHINERY. 


Hollow-Milling a Tapered Shank 


Hollow-mills for machining a tapered surface on 
one end of spare-tire carriers for automobiles were 
recently designed by the Gairing Tool Co., Detroit, 
Mich. As shown by the diagram in the lower part 
of the illustration, the tapered surface is 2 13/16 
inches long. The diameter of the taper at the large 
end is approximately 1 1/2 inches, and at the small 
end about 1 inch. The material is drop-forged steel. 

Hollow-mills were adopted for finishing this part 
because its bent shape prevented turning the taper 
in a lathe. By using hollow-mills, the operation 
can be performed in a drilling machine with the 
part held vertically. Both roughing and finishing 
cuts are taken. The tool used for the first step is 
shown in the upper part of the illustration. It is 
provided with three cutter-blades A which are 


notched to break up the comparatively heavy chips, 
about 3/16 inch of stock being removed by the tool. 
The solid type hollow-mill B machines the straight 
portion of the shank in front of the tapered section. 
For the finishing cut, use is made of a tool sim- 
ilar in design to the roughing tool, with the excep- 
tion that the edges of the cutter-blades are made 
without notches. Also, the solid hollow-mill is 
omitted. The tapered surface is finished to a gage. 
In both the roughing and finishing operations, the 
production averages thirty pieces an hour. 


* * * 


It is not enough merely to criticize and oppose; 
real results are obtained only through painstaking 
constructive effort. 


Special Hollow-mill Designed for Machining the Tapered Surface of the Part Shown in the Lower Part of 
the Illustration, and Simultaneously Finishing the Cylindrical End in Front of the Taper 
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Advances Made in Automatic 
Combination Feeds for Presses 


By R. L. PAYNE 


embodying various types of automatic feeds 

timed to function one with the other in per- 
fect harmony has done much toward reducing pro- 
duction costs on many articles in common use. This 
reduction in costs applies not to one operation 
alone, but all along the line, including labor, equip- 
ment, floor space, and power. The combination feeds 
also result in a higher degree of safety, which 
means less time lost through accidents. Presses 
equipped with various automatic feed combinations 
and some of the more common jobs handled in them 
will be described in the following. 


development of combination-feed presses 


Types of Presses Equipped with Com- 
bination Feeds 


Combination-feed presses, frequently called mul- 
tiple-slide or lateral-feed presses, are fitted with 
dies arranged in progressive order for producing 
an article. These presses are equipped with feeds 
for starting the work and carrying the article from 
operation to operation automatically. The various 
operations are performed simultaneously, a finished 
article being produced at each cycle of the press. 


One of the outstanding features of these ma- 
chines is their 


A Continuous Flow 
of Parts Through 
Multi-Station Dies 
is Maintained by 
Combining as Many 
as Three Different 
Types of Feeds 


equipped with a combination of automatic feeds. 
The type of press most commonly so equipped is the 
overhanging double-crank machine, because it lends 
itself readily to the adaptation of the lateral feed, 
as well as other feeds. This type of press, however, 
is limited to comparatively light work. For heavy 
work, straight-sided, double-crank machines are 
built. Double-crank toggle presses have also been 
equipped with combination feeds. Inclinable presses 
are available embodying a combination of feeds. 


Outstanding Features of Combination- 
Feed Presses 


The slide, or ram, is one of the main features of 
these presses. It is designed to accommodate sev- 
eral independently adjustable sub-slides with in- 
dividual knock-outs. The number of sub-slides 
usually ranges from four to six, although in some 
instances, seven and eight are employed. 

Each sub-slide provides for the separate removal 
of the tools to permit grinding and readjustment. 
Fig. 1 illustrates the method generally used for pro- 
viding individual adjustment for each set of tools. 

This arrangement 


safety. It is un- 
necessary for an 
operator to put his 
hands near any 
of the working 
parts while the 
press is in opera- 
tion. More work 
can also be ex- 
pected from an op- 
erator whose mind 
is at ease and not 
concerned with his 
own safety while 
at work. 
Practically all 


( 


4 


has a distinct ad- 
vantage in die set- 
ting. Shells requir- 
ing a smaller num- 
ber of operations 
than there are die 
stations in the 
press can be han- 
dled just as readily 
as though the full 
number of stations 
were being oper- 
ated, by fitting idle 
or dummy tools in 
the stations not 
used. 


types of power 
presses can be 


Fig. 1. Press Equipped 
with a Lateral Feed 
and Separate Adjust- 
ment for Each Punch 


Because of the 
various motions 
required by the 
feeds and the fact 
that most of the 
work is of a draw- 
ing or reducing 
nature, many com- 
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Fig. 2. 
Produced 


Typical Examples of Work 
in Presses Equipped with 


Combination Feeds 


bination-feed presses are relatively slow 
in operation, running from forty to 


seventy-five strokes per minute. For this 

reason, the majority of these machines are single- 
geared, in order to maintain sufficient flywheel 
energy at low operating speeds. As a rule, the 
presses are equipped with hand-operated friction 
clutch control, which facilitates die set-ups and per- 
mits of instant press control during any part of the 
stroke. 

However, power presses of the flywheel type 
equipped with positive automatic clutches are also 
equipped with combination feeds. These presses 
are chosen so that enough energy is available at a 
comparatively slow speed to carry the work through 
the dies. 


Determining the Number of Die 
Stations Required 


A sequence of operations such as cutting, form- 
ing, flanging, trimming, perforating, and lettering, 
can be performed in these combination-feed presses. 
The number of operations that can be performed 
successively is limited only to the number that can 
be done without annealing. In the ordinary pro- 
duction of many articles requiring severe working, 
annealing consumes a large amount of time. With 


combination-feed presses, the number of operations 
can be increased without adding to production 
costs, and, in many cases, intermediate annealing 
can be eliminated. 

Increasing the number of operations reduces the 
severity of working at each step. In this way, a 
higher operating temperature of the tools is main- 
tained, and this reduces strain hardening of the 
stock and the necessity for frequent annealing. 

Fig. 2 illustrates typical work produced in com- 
bination-feed presses. 


Operation of the Lateral Feed 


The basic feed in all combinations is the lateral 
feed, which transfers the work from station to 
station in the press with an action that is almost 
human. Fig. 3 shows this feed used in combination 
with a friction dial feed. It consists of two long 
feed-bars, which are equipped with gripper fingers, 
shaped to suit the contour of the work at each sta- 
tion. The feed is cam-actuated and timed so that the 
work is gripped, transferred, released, and the feed- 
bars returned to their original position at every 
cycle of operations. 


Combining the Friction Dial Feed with 
the Lateral Feed 


The friction dial feed, mounted at the 
left of the press in Fig. 3, consists of a 
continuously revolving disk operating 
within properly shaped guides. The work 
can be fed to this disk by hand or auto- 
matically, and is rapidly lined up by it, 
ready to be fed into the gripper fingers 
of the lateral feed. The feeding of the 
shells into these fingers from the friction 
dial feed is accomplished by an escape- 
ment finger, which allows only one shell 
at a time to pass to the first gripper fin- 
ger of the lateral feed. 

The friction dial feed is capable of 
handling only shells upon which the first 
drawing or cupping operation has been 
performed. Under these conditions, the 
first-operation shells can be produced 
three or more at a time in a separate roll- 
feed inclined press, thus making less 
scrap than if they were produced one at 
a time. 


Fig. 3. Multi-station Press with Fric- 
tion Dial Feed which Delivers First- 
operation Shells to the Lateral Feed 
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Roll Feeds can Also be Combined with 
the Lateral Feed 


In Fig. 4 is shown the rear view of a five-slide 
machine equipped with a lateral feed and an auxil- 
iary single roll feed arranged to feed from front to 
back. With this equipment, the stock is placed on 
a reel and either pushed or pulled automatically 
across the first station of the die. As the first opera- 
tion is completed, the punch pushes the work 
through the bridged die, so that the fingers of the 
lateral feed can grip it and carry it on successively 
through the remaining stations. 

In connection with roll feeds, it would be pos- 
sible on some work, with proper gaging and accu- 


An interesting combination of feeds is illustrated 
in Fig. 5. The machine shown is equipped with 
seven single-action slides, a lateral feed, a friction 
dial feed, a double roll feed, and a seven-roll, power- 
driven straightening device. This press is single- 
geared, equipped with ‘a hand-operated friction 
clutch, and arranged to operate at not less than 
thirty strokes per minute. The dial feed is utilized 
for producing one part and the roll feed and 
straightener without the dial feed for another. In 
both cases the lateral feed is used. The press can 
be operated with or without the friction dial and 
roll feeds. 

Ratchet dial feeds are applicable to lateral feed 
presses, but are not often found among the auxil- 


Fig. 4. Five-station Press with Roll Feed for 

Feeding the Strip to the Blanking Station. 

The Blank is Then Fed to Each Subsequent 
Station by the Lateral Feed 


rate feeding, to feed stock wide enough for three 
shells, staggered, but only punching out one shell 
at a time, thus reducing scrap loss. This would 
involve winding the stock up each time on an auto- 
matic winder and again passing it through the 
press. To do this, the stock should be fed against 
a positive stop in the die, and, in order to prevent 
too much strip distortion, the center shell should be 
produced first. 

Double roll feeds, that is, those having a set of 
feed-rolls on each side of the die, are also available 
for use in conjunction with lateral feeds. These 
double roll feeds are frequently necessary when 
the stock is thin or the scrap not strong enough to 


permit a single roll to pull the stock through the 
press. 
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Fig. 5. Press Equipped with Dial, Roll, and 

Lateral Feeds and a Power-driven Straight- 

ening Device, which can be Used in Different 
Combinations 


iary feeds most commonly used with these ma- 
chines. They are used when an article requires an 
operation on the first-operation shell prior to being 
transferred to the other stations of the machine by 
the lateral feed. They are also used for feeding odd 
shaped shells not particularly adapted to a friction 
dial feed. 


An Unusual Example of a Hopper Feed Combined 
with Three Other Feeds 


An interesting application of a hopper feed is 
illustrated in Fig. 7. The machine shown is a five- 
slide lateral-feed press with an auxiliary friction 
dial feed. It is of the overhanging double-crank 
type, motor-driven, single-geared, friction-clutch 


2 


controlled, and op- 
erates at about 
seventy-fivestrokes 
per minute. Con- 


Fig. 6 illustrates 
the various opera- 


nected to this ma- 
chine by a chute 


Redraw Pierce 


Trim 


3 tions performed 

} with this equip- 
ment. It will be 
urr fe) rea 


noted that the 


and chain lift is an 
automatic motor- 
driven thread- 
rolling machine. 

The first-opera- 
tion shells are pro- 
duced three or four at a time in another press. It 
is merely necessary to throw these shells into the 
hopper shown at the left, whence they pass down 
the chute by gravity. This chute connects the hop- 
per to the friction dial feed which delivers the 
shells to the grippers of the lateral feed by means 
of which they are conveyed from station to 
station. 

As each shell passes the last station in the press, 
it is automatically discharged into another chute 
whence it rolls by gravity to a chain lift. This lift 
conveys the shells into the thread-rolling machine, 
where they are threaded. After being threaded, the 
completed shells are ejected from the machine. The 
entire line-up is automatic from beginning to end. 


Fig. 6. Sequence of Operations Performed in Press 
Illustrated in Fig. 7, which is Equipped with a 
Hopper, Friction Dial, and Lateral Feeds 


trimming and hole- 
punching opera- 
tions are done sep- 
arately. This is 
necessary to insure 
that the scrap 
does not become jammed in the transfer feed. 


Suction Feeds are Advantageous for Extremely 


Thin Stock 


An interesting development is the adaptation of 
the suction feed to function with a lateral feed. 
Fig. 8 shows such a combination, the press itself 
being of the overhanging double-crank type. The 
suction feed is built particularly for handling tin 
plate work or other strips too short to be fed by 
rolls. The sheets of tin, indicated at A, are slit into 
strips of the required size and stacked upon the 
horizontal table under the suction cups B. The 
vacuum for the suction cups is produced by a small 


Fig. 7. 


Hopper, Friction Dial, and Lateral Feeds are Used to Carry the Shells through This Press. From the Press, 


They are Transferred by a Chain Lift to a Thread-rolling Machine 
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Fig. 8. Suction Feed that Delivers Short 

Thin Strips to a Feed-bar which Transfers 

them to the Blanking Station. The Blank is 

then Moved to Successive Stations by the 
Lateral Feed 


suction pump driven by the machine and located 
above the suction feed. 

The suction cups are given a vertical and a hori- 
zontal motion which permits one strip of 
tin to be picked up from the magazine at 


The round blanks are produced two or three at a 
time in another machine to reduce scrap, and are 
fed by the operator into the magazine shown at the 
left. A finger on a reciprocating bar at the bottom 
of the magazine feeds one blank at a time from the 
stack. The blank is advanced, step by step, by 
other fingers on this reciprocating bar until it is 
passed to the gripper fingers of the lateral feed. 
The work is shown lying on top of the bed as it 
appears after the successive operations. 


Suggestions for Planning Operations on 
Combination-Feed Presses 


Extreme care must be exercised in planning the 
various operations for any of these combination- 
feed presses. Under no condition should the metal 
be worked to the maximum at any one station. The 
reason for this is that mill stock varies widely in 
physical structure. In order, therefore, to avoid 
fracturing or tearing of the shells, one or two extra 
operations should be added. The stations added 
may mean a slight increase in tool cost and upkeep, 
but this insurance against scrap loss and possible 
breakdowns due to irregularities of the stock cer- 
tainly warrants the extra expenditure. 

It is also essential, when blanking or trimming 
operations are performed, that the scrap be pos- 
itively removed from the machine so that there is 
no possible chance of its becoming entangled with 
the lateral feed. 

Sufficient lubrication of the various tools used in 
these lateral-slide machines is important. Owing 
to the fact that the tools are in constant use, their 
operating temperatures will be considerably higher 
than in ordinary hand-fed operations. 


a prearranged interval and placed upon 
the upper feed table. This table is 
equipped with a reciprocating feed-bar C, 
provided with a number of small fingers 
which push the strip, step by step, into 
the first or blanking station of the press. 
From there, the lateral feed carries the 
blank to the succeeding stations. 


A Magazine Feed Combination 


The scope of multiple-slide presses 
equipped with combination feeds is al- 
most unlimited. They are now being 
adapted for multiple operations on large 
Shells of heavy-gage steel. Fig. 9 shows 
a double-crank straight-side press meas- 
uring 96 inches between the housings and 
provided with a combination magazine 
feed and a lateral feed. This machine 


has a single-geared drive, is friction- 
clutch controlled, and has six adjustable 
slides. The bed is equipped with spring 
pressure drawing attachments. 
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Fig. 9. In This Press, Disks that have Pre- 
viously been Blanked out in Another Machine 
are Delivered to the Lateral Feed from a 


Magazine 
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Notes and Comment on 


Engineering Topics 


The automobile industry consumes 83 per cent of 
all the rubber used in the United States, 55 per cent 
of the plate glass, 17 per cent of the iron and steel, 
20 per cent of the aluminum, and 26 per cent of the 
nickel. Automobiles also consume 85 per cent of all 
the gasoline manufactured and 57 per cent of all the 
lubricating oil. 


Acids of strongly oxidizing character, such as 
chromic and nitric acids, have always been consid- 


ered beyond the range of corrosive materials that 
could be handled 
satisfactorily in 
rubber-lined tanks. 
A new develop- 
ment of the B. F. 
Goodrich Rubber 
Co., Akron, Ohio, 
in which rubber- 
lined tanks are in- 
corporated, now 
widens the scope 
of application to 
include these ex- 
tremely powerful 
oxidizing acids. 
The most impor- 
tant applications of 
this new develop- 
ment will be in 
chrome plating and 
in the processing of 
stainless alloys. In 
combination with 
hydrochloric acid, 
nitric acid is used 
as a pickling or 
cleaning bath for 
stainless steels, 
Monel metal, and 
other alloys containing chromium, nickel, or copper. 
The chief use for chromic acid is in electroplating. 


tion in Detroit. 


The transportation of materials and equipment 
that must be moved in the course of building the 
Hoover Dam is a huge undertaking. It involves the 
construction and operation of thirty miles of rail- 
road at a cost of over $1,000,000. Over these rails, 
during the next five or six years, there will move 
a volume of freight greater than that on any main- 
line railroad in the West. Carefully compiled figures 


An Unusual Arrangement of Carburizing Furnaces at 

the Plant of the Ex-Cell-O Aircraft & Tool Corpora- 

Note that the Furnaces are Installed 

below the Floor Level, so that the Floor of the Com- 

bustion Chamber is Level with the Shop Floor, Making 

it Convenient to Push Boxes with Parts to be Car- 
burized in and out of the Furnaces 


indicate that 33,000,000 tons of materials will be 
carried. The locomotives will travel an aggregate 
distance of 700,000 miles and will haul 63,000 
trains. 


In the engineering laboratory of the General 
Electric Co. at Schenectady there is a padded cell— 
a room within a room—of such construction that 
outside sounds cannot enter. The wall is of sound- 
absorbing plaster; within that is hollow tile; then 
an air space; felt; another wall of sound-absorbing 
plaster; more air 
space; sheet iron; 
air space; lath- 
work; and finally 
a thick layer of 
cotton waste— 
with a total thick- 
ness of about 18 
inches. The ceiling 
is similarly con- 
structed; and the 
floor is supported 
on a felt blanket. 
Heavily padded 
double doors isolate 
the room. 

Within the room 
—where lack of re- 
flections causes 
one’s voice to sound 
strange—are con- 
ducted experi- 
ments to deter- 
mine the amount 
and type of noise 
produced by mo- 
tors, fans, and 
many other kinds 
of equipment. The 
measurements are made with a noise meter which 
is a product of the same laboratory. 


| 


| 
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What is said to be the world’s largest pipe plant 
is being built in Nikool, Russia. The annual capa- 
city of this plant will be 415,000 tons of steel pipe 
—more than the total output in England during 
1924. The plant comprises four blast furnaces with 
a capacity of 915,000 tons of pig iron annually, and 
twelve 150-ton furnaces with an estimated annual 
production of 1,000,000 tons. 
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Is Industry to be Shackled or Set Free? 


tinuous, inevitable change industry is accus- 

tomed to and thrives on, but something 
profound and far-reaching which strikes at funda- 
mentals. Even if current legislation does not ini- 
tiate and give effective expression to this change, 
we doubt if it will be long delayed. With a force 
that derives its strength from a nation-wide im- 
pulse as deep-seated as it has been slow to develop, 
this movement will sweep forward irresistibly like 
the tide. ‘Those who stand fast and try to turn it 
back shall be engulfed; those who move with it shall 
be lifted to higher levels of prosperity and success. 


A CHANGE is in the making. Not the con- 


Not so many years ago there were people who 
believed that the defects of Nature manifested in 
disease and sickness should not be tampered with 
by the science of medicine. Against that attitude, 
courage and vision have prevailed; and in the case 
of industry we hope this will be no less true. 


No pride in the wonderful industrial achieve- 
ments of this nation can blind us to the grievous 
defects in the industrial system—defects that have 
brought needless suffering to millions of people and 
equally needless destruction of untold millions of 
dollars worth of property held by rich and poor 
alike. Against a repetition of our tragic mistakes, 
a widespread revolt has developed and is demand- 
ing that something be done. 


Now suppose we look at the facts. In the first 
place, there is plenty of room for improvement. 
In the second place, whether we like it or not, some 
kind of change is going to take place. And in the 
third place, the adjustments to this change are not 
going to be easy. They will be difficult, nerve- 
wracking and soul-trying. It is easy to slide down 
hill, but it takes courage and stamina to climb. 


Industry is at the parting of the ways. We are 
facing conditions and possibilities of the most far- 
reaching importance. We shall be called on to make 
decisions and take action that will affect the entire 
future course of progress. It is not a question of 
whether or not we wish the old conditions to remain 
undisturbed. The change is already under way. 


The question is: Shall we make the best of what 
is going to be and undertake to guide these changes 
along lines indicated by sound experience, or shall 
we resist the change which we have not the power 
to stop, and be pressed by it into a mold which may 
be little to our liking? Shall the result be continued 
industrial progress with free scope for initiative 
and ability or the establishment of conditions harm- 
ful alike to industry and to the nation? 
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The task of working out the necessary steps is 
so vast and so complicated that the assistance of 
industry will not only be welcomed by those in 
authority, but will obviously be necessary if the best 
solutions to the problems are to be obtained. 


Action taken now by industrial leaders will do 
much to avoid the dangers that are all too evident 
in the moves contemplated. Real progress can be 
achieved, individual initiative and opportunities 
maintained, and the dangers of over-regulation 
avoided if leaders in industry and trade associations 
grasp the significance of what is going on and make 
the best of the present opportunity. 


For many years industry has chafed under re- 
strictions prohibiting true industrial cooperation. 
These restrictions are being removed. The oppor- 
tunity for concerted action is being presented; and 
if it chooses to do so, industry has a chance truly 
to govern itself—not individually but collectively. 


There are those who worry about interference 
with free competition; but free competition should 
be interfered with when it brings about disastrous 
conditions for an entire industry. The evils of the 
old system of unrestricted competition can be re- 
moved without going to the opposite extreme. 


As a homely example, the police in our home 
town deal with those who disturb the peace and 
infringe on our rights; they do not interfere with 
the liberty and activities of the law-abiding citizen. 
So, in industry, government can be used to restrain 
only those who set out to destroy somebody else’s 
property by vicious methods. There need be re- 
straint only so far as practices are concerned that 
destroy the health of an industry. 


It is practicable and desirable to eliminate the 
kind of price competition which makes both a fair 
wage and a fair profit impossible. It is practicable 
to establish control of industry by industry itself, 
so that the function of government will be only to 
see that the rules made by industry are observed 
by its individual members; but the law of the 
survival of the fittest must not be tampered with. 


Industrial leaders can swing into the fighting 
line with a determination and energy that will di- 
rect the course of events into constructive chan- 
nels; or they can stand out in fruitless opposition 
and watch the movement take the wrong direction, 
giving added impetus to the destructive forces that 
threaten the future of our industrial system. 


Will industry move to strike off the old shackles 
or sit by and watch new ones being added? 


= 
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Ingenious Mechanical Movements 


Mechanisms Selected by Experienced Machine Designers 
as Typical Examples Applicable in the Construction of 
Automatic Machines and Other Devices 


Mechanism for Adjusting Crank Throw 
of Wire-Forming Machine 


By L. KASPER 


In the operation of a wire-forming machine, dif- 
ficulty was experienced in holding the parts to a 
uniform shape, due to variations in the hardness 
of the low grade of wire used. These variations in 
hardness necessitated frequent adjustment of the 
forming dies to prevent excessive variations in the 
depths of the formed portions. As stopping of the 
machine for this purpose seriously affected produc- 
tion, it was decidea to provide means for making 
the necessary adjustments while the machine was 
in operation. This was satisfactorily accomplished 
by applying the stroke-changing mechanism shown 
in the accompanying illustration. With this mech- 
anism, the length of stroke of connecting-rod LE, 
which operates one of the dies, can be changed while 
the machine is in operation, simply by adjusting 
the nuts N on rod H. 


The length of stroke of rod EF is varied by means 
of the eccentric bushing on the pin of crank A. 
Crank A is of the conventional open-end type, 
except that the crankpin is longer than would or- 
dinarily be required. The bushing B on the crank- 
pin is turned eccentric with the bore to fit the bear- 
ing in the connecting-rod FE. The hub of bushing B, 
which is machined concentric with the bore, car- 
ries the gear C, as shown in the view in the upper 
right-hand corner of the illustration. The yoke F 
is carried on the hub of bushing B outside of gear 
C. This yoke carries rack D which meshes with 
gear C. Rod H is fastened to yoke F and is threaded 
on its outer end where it passes through stud G. 
Stud G is located in a fixed position, but is free to 
turn or swing. All three assembly views show the 
crank A in its upper position. The bushing B is 
shown adjusted for the maximum length of stroke. 

As the crank A rotates in either direction, the 
crankpin carrying bushing B moves in the slot in 
yoke F. This produces a rotating movement of 
bushing B on the crankpin as a result of the action 


Mechanism that Provides Means for Shortening or Lengthening Stroke of Connecting-rod E by Adjusting Nuts N 
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of rack D and gear C. The number of teeth in gear 
C is such that a half turn of crank A produces a 
half turn of gear C and bushing B. Thus the throw 
of eccentric bushing B is reversed in relation to the 
crankshaft as the crank A reverses its position. 
This causes the throw of eccentric B to be added 
to the throw of crank A, thus increasing the stroke 
of connecting-rod FE. This condition exists only in 
the opposite positions of the crank A, as the bush- 
ing B is constantly changing its position through- 
out the cycle. As the nuts N on rod H are changed, 
the relative position of the bushing B is changed, 
causing a change in the throw of crank A. 


Pivoted-Cam Mechanism for 
Double Folding Die 


The forming plunger H and slides 7 of the die 
shown in Fig. 1 are so actuated by an ingenious 
mechanism that the two tabs of the piece A are 
folded and tightly clenched over the central portion, 
as shown at B, in one stroke of the punch-holder C. 
After placing the piece A in the position shown at 


The upper surface of part G, coming in contact 
with stud F, causes cam E to act on plunger Z. 
Plunger H, acting on the work, forces it between 
the ends of slides J, causing the tabs of the work 
to be bent upward. As the lobe of the cam EF’ passes 
the roller P, the spring L in plunger H reacts on 
cam F, causing it to swing quickly to the right until 
it is restrained from further movement by stud F 
coming in contact with the lower flange of part G, 
as shown in Fig. 2. This has the effect of causing 
plunger H to rise rapidly and thus avoid inter- 
ference with the inward movement of the slides /. 
As the ram reaches its bottom position, the slides J 
are operated by the cams D, causing the tabs in the 
work to be folded over. 

Fig. 2 shows the die with the ram at the bottom 
position. As the ram ascends, the slides 7 return 
to the positions. shown in Fig. 1, while the cam E, 
being returned to its original position, again acts 
on plunger H, causing it to press tightly on the 
folded tabs of the work. On this stroke of plunger 
H, there are three thicknesses of metal under it, 
whereas on the first stroke there were only two 
thicknesses. This causes plunger K to recede a 
distance equal to one thickness of the stock. Thus 


W, the press is tripped. 
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Fig. |. Folding Die with Pivoted Cam for Rapidly Advancing and Withdrawing Plunger H in Advance of Cams D 
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Fig. 2. Die Shown in Fig. | in Final Tab-clinching Position 


the pressure on the work will always be equal to 
that exerted by the spring N, and can never be 
great enough to crush the work. R. H. K. 


Variable-Stroke Lever Mechanism 
By W. S. BROWN 


The arrangement of levers shown in Fig. 1 pro- 
vides a simple means of transmitting a variable 
oscillating movement to the lever D from the lever 
C. The oscillating or up and down angular move- 
ment of lever C about center H remains constant, 
while the oscillating or angular movement of lever 
D about center J can be varied to suit requirements. 
Adjustment of the angular movement of lever D is 
obtained by shifting the position of block A, which 
is in contact with the two levers. The levers are 
held in contact with block A by springs (not shown 
in the illustration). Lever C transmits the smallest 
angular movement to lever D when block A is in 
the position shown to the left. The largest angular 
movement of lever D is obtained with the block in 
the position shown by the dotted lines at K. 

The track surfaces of the levers in contact with 
block A are set parallel with each other when the 
levers are at either the top or the bottom of their 
strokes, according to whether the motion is re- 
quired to be more nearly constant in speed at the 
upper or the lower position. In Fig. 1 the levers 
are shown in their lowest positions. Contact block 


A can be adjusted by the machine operator to any 
The adjusting rod B is 


position along the levers. 


hinged to the control lever, so that it can swing in 
a vertical plane as lever C oscillates. 

If A is a single-piece block, it must either have 
a roller or else have a flat face contact with the 
track of the upper lever and a lower surface formed 
like the portion of a cylinder of relatively large 
diameter. The block and the tracks of the levers 
must be hardened. Grease lubrication is best where 
a flood of oil cannot be applied. 

When the loads are heavy, sliding friction is 
likely to develop flats on block A and rough spots 
on the lever tracks. In such cases, the design shown 
in Fig. 2 is preferable. With this design, the slid- 
ing friction is reduced to a minimum by substituting 
rollers F and G for the plain bearing surfaces of 
block A, Fig. 1. On the upper side of the trunnioned 
separating block FE, Fig. 2, is a single roller F, 
while on the lower side are two similar hardened 
rolls G. With this arrangement, only a slight slid- 
ing motion is possible between the rollers and the 
lever tracks, the movement of the rollers being lim- 
ited by the end flanges of the block. The close fit 
between the side plates and the rollers, and the 
squaring effect of the end flanges of block E, tend 
to keep the rollers parallel. 


Fig. 1. Arrangement by which a Variable Oscillating 
Movement is Transmitted by Lever C to Lever D 


= 

+ 
| Roller 

| 
=+ Side Plate 
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Fig. 2. Roller Bearing Block Used in Place of Solid Con- 
tact Block A, Fig. 1, when Lever D is Heavily Loaded 
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Equipment for Detecting Leaks 
in Superheater Units 


By CHARLES O. HERB 


Water pressure of 1500 pounds per square inch 
is used in testing superheater units in the Strat- 
ford, Ontario, shops of the Canadian National Rail- 
ways, to detect leaks. These tests are conducted by 
means of the equipment shown in Fig. 1, which has 
provided far more satisfactory results than the 
method formerly used, and has also effected great 
savings in time. 

Before testing, the two ball-joint ends of the 
superheater unit A are clamped in openings in block 
B (see also Fig. 3). Valve C is then opened to admit 
water at ordinary city pressure into the super- 
heater unit through block B until the unit is full. 
Then, by opening valve D, hydraulic pressure of 
1500 pounds per square inch is applied to the water 
in the unit, also through block B. 

With the heavy hydraulic pressure used in this 
test, it is evident that considerable power must be 
applied for clamping the superheater unit against 
block B. This power is obtained through pivoted 
lever E. When a superheater unit is placed in posi- 
tion for the test, a link that connects the two open 
ends of the unit is placed under one end of lever E. 
The opposite end of the lever is connected to the rod 
of a piston in air cylinder F’. Thus, after the super- 
heater unit has been positioned and air has been 
admitted into the cylinder by opening valve G, lever 
E exerts a pressure of 1000 pounds to hold the 
superheater unit firmly. 

The actual pressure employed in any test can be 
read on the gage. When a test has been completed, 
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Fig. 2. Detailed Drawing of Test Block B, Figs. | and 3 


valve H is opened to let the water run from the 
superheater unit into tank T. At the same time, 
valve K is opened to admit air into the superheater 
unit through block B, so as to blow all water from 
the unit. Also when air is being admitted 


into the superheater unit preparatory to 
making a test, this valve is left open 
until the water commences to run into 
the tank. When the flow of water starts 
from the unit, it is evident that all air 
has been forced out. The hydraulic pres- 
sure is then applied, as already men- 
tioned. | 

The hydraulic pressure is obtained 
from the regular shop line which serves 
hydraulically operated forging machin- 
ery. Dirt forced from the superheater 
units with the water settles in tank T and 
is shoveled out from time to time. The 
water drains into a sewer. Block B is 
made in interchangeable types to suit 
various superheater units and accom- 
modate steam pipes and other parts. 
Fig. 2 shows a detailed drawing of a 
block for a superheater unit. 

In Fig. 3, the piping details differ 


Fig. 1. Equipment Used for Testing Superheater Units for Leakage 
under a Water Pressure of 1500 Pounds per Square Inch 
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somewhat from those of the actual in- 
stallation as shown in Fig. 1, but in effect, 
they are the same. 


| 
helc 
Tes 
Ill., 
mel 
2 ma 
als 
em 
fiel 
ro 
of 
tel 
G 
| 
i 


Exhibit of Testing Apparatus 


A number of the displays in the Second Exhibit 
of Testing Apparatus and Equipment, which was 
held under the auspices of the American Society for 
Testing Materials at the Stevens Hotel, Chicago, 
Ill., June 26 to 30, featured special testing equip- 
ment developed by research laboratories. Many 
manufacturers of testing and related equipment 
also exhibited new apparatus, as well as apparatus 
embodying improvements in the standard types. 

Of especial interest in the metal and machinery 
field were the hardness-testing, universal-testing, 
and fatigue-testing machines, as well as a lathe 
dynamometer. There was also equipment for cor- 
rosion testing and for determining the properties 
of thermostatic metals under load and at various 
temperatures. A machine for testing the soundness 


of welded pipe joints attracted considerable atten- 
tion. One of the instruments demonstrated mag- 
nified the contour of ground, bored, and other ma- 
chined surfaces 2000 times. Sound-testing equip- 
ment was also on exhibition. 


a * * 


In some cases, machining requirements can best 
be met by a composite tool which uses a combina- 
tion of several cutting materials to secure better 
results than could be obtained if all the cutting 
points or surfaces were made from the same mate- 
rial. As an example may be mentioned a reamer of 
the inserted-blade type, of which the principal cut- 
ting edges may be composed of tungsten-carbide 
inserts, while other cutting edges may be high- 
speed steel inserted blades, and the body itself of 
machine steel. 
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Ideas for the Shop and Drafting-Room 


Time- and Labor-Saving Devices and Methods that Have been Found 
Useful by Men Engaged in Machine Design and Shop Work 


Convenient Stepped Packing Blocks 
for Planer Clamps 


Various expedients have been resorted to in order 
to avoid the accumulation of a pile of scrap iron 
for use as packing blocks under the free end of 
straps used in 
clamping work to 
machine platens. 
Stepped blocks, 
like the one 
shown in the il- 
lustration, will be 
found convenient 


6 Steps Thus 


‘ for this purpose. 
Cast Iron 1% Thick In plants having 

an iron foundry, 

the cost of the 


blocks is low 
enough to permit 
furnishing the 
shop with an ad- 
equate supply. 
From the dimensions given, it will be seen that 
a variation of 1/4 inch in the height of the steps 
is obtained by turning one or the other of the 
finished edges down. The pattern for these blocks 
should be made with the flat sides parallel and all 
other surfaces square with the sides, except the 
two finished edges, which should have plenty of 
draft. These blocks can safely be built up to a con- 
siderable height by meshing the steps together in 
pairs. S. B. 


| 
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Stepped Packing Block for Sup- 
porting End of Planer Clamp 


Oil-Resisting Belts for Machine Shop Use 


Users of machine shop equipment will be inter- 
ested to know that leather belting is obtainable 
which is immune to oil. The oil-resisting filler used 
for these belts does not affect their pulling power, 
flexibility, or other desirable properties. When oil 
is splashed or allowed to drip on belts treated with 
this oil-resisting filler, it simply runs off the belts. 

In ordering leather belting, it is advisable to state 
that the belting is to be used where it is likely to 
become soaked with a mineral, vegetable, or soluble 
oil, if such is the case. If the manufacturer knows 
this, he will supply the kind of belting best adapted 
to meet such conditions. The extra time required 
to write in the “oil-resisting’”’ specification will not 
be regretted. 


Newark, N. J. W. F. SCHAPHORST 
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A Quickly Made Polishing Rod 


The common method of making a revolving tool 
for polishing and rough-lapping purposes, by 
grasping a strip of abrasive cloth in a slot sawed 
in a short length of steel rod and wrapping a few 
turns of the strip around the rod, has an ingenious 
rival. A common split pin or cotter of suitable size 
is grasped in the chuck by the open end and the 
head then cut off with nippers; the split rod thus 
formed is used for the purpose mentioned. 

Ontario, Calif. H. R. HAGEMAN 


Trimming Shells Before the Final Draw 


An economical method used for trimming the 
edges of shells that are made in large quantities is 
shown in the illustration. The trimming is done 
just before the final drawing operation. 

Preceding the trimming operation the shell is 
drawn with a flange, as indicated. The punch 4A, 
in descending, trims the periphery of the flange, 
the scrap ring being cut in two parts by the cutters 
B to facilitate its removal. The shell, of course, 
passes through the die. In the final drawing opera- 
tion, the flange disappears as the shell passes 
through the die, leaving the open end of the shell 
square with its axis. 


New Britain, Conn. WILLIAM C. BETZ 


— 


Die for Trimming Flange Left on Shell in Next to Final 
Draw. In Final Draw, Flange Disappears, Leaving 


Open End of Shell Square 
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Obtaining Wear-Resistant Bearing 
Surfaces by Burnishing 


By A. T. KUEHNER, Niles Tool Works Co., Hamilton, Ohio 


Improved Tools 
and Machines 
Have Overcome 
Difficulties Ex- 
perienced with 


URNISHING, 
B in one form 
or another, 

has been employed 


Earlier Burnish- 
ing Equipment 
and Adapted the 
Process to New 
Applications 


only be realized 
when the machine 
performing the 


for many years to 
obtain dense, 
smooth bearing 
surfaces, such as 
are required for 
heavy loads. Al- 
though the bearing surfaces of shafts finished by 
this method have often been subjected to criticism, 
the method of applying the process and not the 
basic principle itself, has generally been at fault. 

In the railroad shop, burnishing has long been 
considered a valuable method of finishing surfaces. 
It is the accepted standard for finishing the jour- 
nals of all rolling equipment. Its effectiveness can 


Fig. |. 


Burnishing Lathe 
Rollers Used in Finishing Surfaces of Piston-rods, 
Valve Rods, and Other Locomotive Parts 


work is capable of 
preparing the work 
properly and the 
burnishing opera- 
tion is so applied 
that it does not 
destroy the ma- 
chine accuracy. These two requirements have 
brought about necessary improvements in burnish- 
ing equipment, as shown in the accompanying illus- 
trations. Through this improved equipment and a 
better understanding of the machining require- 
ments preceding the burnishing operation, it is pos- 
sible to obtain reliable bearing surfaces capable of 
withstanding the heaviest loads and shocks. Al- 


with Large Opposed 


Fig. 2. Axle Lathe with Burnishing Roll 
Mounted on Rear of Tool-slide and Turning 
Tool in Front Position 


Fig. 3. Combination Quartering and Crank- 
pin Turning Machine Equipped with Op- 
posed Burnishing Rolls 
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though the ma- 
chines and tools 
illustrated -are be- 
ing successfully 
employed in rail- 
way shops, the 
basic principles on 
which they are de- 
signed are appli- 
cable to the ma- 
chine building in- 
dustry in general. 
Burnishing and 
grinding both ac- 
complish the same 
purpose—that of 
producing a finish- 
ed surface. Those 
who advocate 
grinding believe it 


journals, or crank- 
pins, are subjected 
to either one or 
both of the follow- 
ing intense operat- 
. ing conditions: (1) 
They must sustain 
a static load under 
constant jolting or 
(2) absorb a con- 
tinual impact, 
often greatly mul- 
tiplied, due to some 
excess wear. To 
stand up under 
this abuse, it is 
obvious that the 
journal must not 
only be round and 
well finished, but 


is conducive to bet- 


the surface must 


ter results. There Fig. 4. Burnishing Machine with Large Opposed be made as dense 
can be no quarrel Rollers, Equipped with Work-handling Crane as possible, like 
with this opinion, Shown in Position for Removing a _ Burnished that of a journal 


because grinding is 
recognized as the 
ideal method of 
producing the final finish on a metal surface. But 
whether it should replace burnishing under exist- 
ing conditions is questionable. Should new means 
of hardening the surfaces of journals be adopted, 
such as nitriding, grinding would become neces- 
sary. Until such a change occurs, burnishing will 
continue to be the method generally employed in 
preparing journals for the severe service they must 
withstand. 

When burnishing is considered in connection 
with the specific parts on which it is now used, one 
can readily understand why its users are reluctant 
to change to any other method. The surfaces so 
prepared, whether driving axle journals, car axle 


Car Axle 


that has been well 
run in by many 
hours of service. 
Burnishing produces just such a surface when the 
journal has been properly prepared for the burnish- 
ing operation. 


Accurate Machining Must Precede 
Burnishing Operations 


Burnishing will not correct cutting tool errors 
nor those due to the inability of the machine to 
produce a surface that is perfectly round. The 
finished cut must be as fine as possible. If tool 
marks or ridges are present, the burnisher will 
crush these into the surface. Then, at the slightest 
tendency toward heating, these broken down edges 


Pack With Grease 


Felt Washer 


Fig. 5. Two Common Types of Burnishing Tools with Anti-friction Bearings 
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will become raised and set up a destructive action 
on the non-ferrous metal of the supporting bear- 
ing. Such conditions result in a hot journal, and 
we are inclined to lay the blame on burnishing. 


Means Provided for Maintaining Burnishing Machine 
in Proper Condition 


Machines used to prepare journals for burnish- 
ing must be maintained in good condition in order 
to produce a satisfactory job. This is a rather 
difficult matter when both the finishing and bur- 
nishing operations are confined to one machine. 
When the burnishing pressure is applied in one di- 
rection only, as in the machine shown in Fig. 2, the 
centers are subject to pressure in one direction, 
with pressure imposed on the bed ways in the other 
direction. Such operating conditions quickly spoil 
a machine for precision turning, which is so vital 
to successful burnishing. This condition is often 
aggravated by allowing the tailstock spindle to pro- 
ject too far, thus reducing its support to such an 
extent that misalignment of the centers occurs. 

The manufacturers of machine tools recognize 
this fact and are endeavoring to overcome the diffi- 
culty by one of two methods. On the dual-purpose 
machine, opposed burnishing rolls, such as shown 
in Fig. 3, are employed. Such rolls are applied 
whenever possible to equalize the pressure. The 
hand-adjusted opposed burnishing rolls of this ma- 
chine are engaged in burnishing a locomotive 
crankpin. In other cases, the work is removed from 
the turning lathe and mounted on a separate ma- 
chine, such as shown in Fig. 4, which is built for 
burnishing only. 

The rollers on the machine shown in Fig. 4 are 
of comparatively large diameter and are arranged 
to float on the cross-feed screw. With this con- 
struction, each roll exerts the same amount of pres- 
sure on the work, so that the strains are neutral- 
ized. The front roll is set at a slight angle, which 
provides a self-feeding action that eliminates the 
need for the usual feed-screw. This machine per- 
forms an important job and is a valuable addition 
to any wheel shop. 


Application of Burnishing to Non- 
Ferrous Metals 


In past years, burnishing has been thought of as 
being applicable to steels only. Now, non-ferrous 
rod bushings are being burnished by expanding 
rollers formed for that particular purpose. Those 
who use this method claim that it has added greatly 
to the life of the bushings. Recently, one of our 
progressive eastern railroads adapted this method 
to the finishing of driving-box bearings, using an 
especially arranged vertical turret lathe for the 
work. This method has proved successful under 
tests and promises to come into general use. The 
procedure appears sound in principle and there 
seems to be no reason why the softer of two bear- 
ing surfaces should not be treated with a finish 


similar to that of the harder one, in order to 
increase its life. Refinements have also been incor- 
porated in the machine for burnishing the non- 
ferrous bushings that speed up production. 

For those contemplating the adoption of this 
practice, it might be stated that two distinct types 
of burnishers are in use—the vertical off-center or 
overhung type and the double-supported type, that 
is, the type in which the roller is supported on both 
sides. The rollers are made up for either right- 
hand or left-hand use. The overhung type is used 
where obstructions at the end of the surface to be 
finished prevent overlapping of the roller. Burnish- 
ers can be made up with different arrangements 
of anti-friction bearings. Two types commonly used 
in good practice for taking care of the load and 
thrust are shown in Fig. 5.. 

The rollers should be as large as conditions will 
permit. They should be made of a good grade of 
high-speed tool steel, hardened and ground. The 
pin likewise should be made of a high-speed steel, 
hardened and ground. The steel end washer should 
be carburized, preheated, and hardened, and can be 
used as ‘a means for readily taking up wear by 
reducing its thickness. Grease or oil used as a 
lubricant should be applied through a proper type 
of fitting. When an oil lubricant is used, a felt 
washer should be employed to retain the oil. 


* * 


Motors for Each Motion of a Machine 


As an example of the use of numerous individual 
motors for the different drives, feeds, and clamping 
arrangements of machine tools, J. W. Harper, of 
the General Electric Co., mentions that a 100-inch 
boring mill is now being built that will have a total 
of eighteen motors, ranging in size from 1/6 horse- 
power up to 200 horsepower. A 60-inch slotter will 
have sixteen motors. In addition to operating the 
various speeds and feeds, these motors are used for 
clamping, elevating heads, driving pumps, etc. 
Their use makes for a simpler mechanical design 
and a reduction of the non-productive time of the 
machine. 

The machines of the future will have a more 
unified and pleasing design as regards the mount- 
ing of the electrical equipment. Some recent ma- 
chines show a definite trend in this direction. To 
obtain the most pleasing design, however, there 
must be cooperation between the machine tool de- 
signer and the motor designer; the one cannot pro- 
ceed successfully without the assistance of the other. 
More thought must be given to the electrical equip- 
ment in the early stages of the design of the ma- 
chine than has been the custom in the past. If the 
electrical requirements are not considered in the 
early design and drafting stage, it may become a 
very expensive and difficult task to place the motors 
and controls in such a position as to obtain a ma- 
chine of the greatest simplicity and of a pleasing 


appearance. 
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Brake-Drum Surfaces Made Smooth and 
Extremely Hard by Planishing 


built by the National Automatic Tool Co. and 

shipped to a foreign automobile manufacturer 
for use in planishing the inner braking surfaces of 
three different sizes of pressed-steel brake-drums 
like those shown in Fig. 2. This machine is equipped 
with an Oilgear semi-automatic hydraulic feed, 
arranged with a timed delay reverse and positive 
stop. The operator has complete control through 
the use of one push-button station. 

Contrary to the usual practice, this machine is 
provided with a table feed, the head remaining in 
a fixed position. The table is guided by two hard- 
ened and ground alloy steel guide rods, which are 
provided with adjustable collar stops. It is actuated 
by two push-and-pull cylinders having a combined 
total thrust of 100,000 pounds. The upward rapid 
traverse rate is 1 inch per second, and the down- 
ward or reverse rapid traverse rate is 1 1/2 inches 
per second. 

The special planishing tool is mounted on a spin- 
dle equipped with a large heavy-duty roller bearing. 
Spindle speeds ranging from 75 to 350 feet per 


Timi special machine shown in Fig. 1 was 


Fig. 2. Three Sizes of Brake-drums with Very 

Smooth and Extremely Hard Inner Braking Sur- 

faces Obtained by Planishing on Machine Shown 
in Fig. |, at the Rate of 100 per Hour 


minute can be obtained by changing pulleys. The 
spindle is driven by a 50-horsepower vertical side- 
mounted motor, running at 1000 revolutions per 
minute, through a multiple V-belt and gearing. All 

gearing in the head is lubricated by a 


self-contained cascade system. 

The upper portion of the tool is made 
up of a number of small hardened-steel 
taper rolls arranged in a circle. The lower 
portion of the tool is similar to a forming 
die, in which the brake-drum fits very 
snugly. When the upper portion of the 
tool has almost reached the maximum 
depth, the steel taper rollers are pushed 
outward. This outward movement is con- 
tinued, maintaining an outward pressure 
against the inside of the drum until the 
planishing operation is completed. This 
great pressure, combined with the rolling 
action of the taper rollers, completely 
planishes the inside of the drum, making 
it glassy hard and very smooth. 

When the direction of the table travel 
is reversed, the rollers contract to their 
original positions. An ejector is provided 
for removing the brake-drums from the 
die-shaped portion of the tool. This 
ejector is actuated by a single cylinder, 
located between the two feeding cyl- 
inders, and has a capacity for exerting 
a maximum thrust of 30,000 pounds. The 
machine is equipped with a coolant sys- 
tem made with an automatic shut-off 


Fig. |. 


for Planishing Operations on Brake-drums 
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Special Machine Built by National Automatic Tool Co. 


switch to the pump. The inside diam- 
eters of the drums handled in this ma- 
chine range from 14.24 to 20 inches. 
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Jig with Quick-Acting Clamp for Drilling 
Oil-Holes in Bearing Stud 


By F. SERVER 


The jig shown in the accompanying illustration 
is used for holding the cylindrical part X while 
drilling three oil-holes. One twist and a side move- 
ment applied by hand to knob A of the jig loosens 
and raises the clamp H for the removal or insertion 
of the work. Bushing B serves to guide the drill 
in drilling the deep longitudinal oil-hole, while 
bushings C guide the drill when drilling the two 
crosswise holes. A shallow V-block F,, held in place 
on the cast-iron frame E by screws and dowels, 
provides the means for aligning the work with the 


bushing B and for positioning the work endwise 
from the shoulder marked “Grind.” 

The swinging clamp H, pivoted at J, holds the 
work securely in place. A spring and pin arrange- 
ment K serves to raise the clamp clear of the work 
when the knob A is moved to the right. The screw L 
is mounted in a hinged block M which is free to 
pivot sidewise on two pins N, the movement being 
limited by the size of the slot in frame E. 

When the operator unscrews knob A and swings 
the block and screw to the right, the beveled end P 
of the clamp slides in contact with the end of the 
clamping screw, due to the lifting action of the 
spring K. This forms a wide gap between the V- 
block F and the clamp, so that the work can be 
readily removed. 
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Jig Equipped with Quick-acting Clamp and V-block for Drilling Oil-holes in Stud 
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Grinding Spherical Surfaces in a Lathe 


By CHARLES KUGLER, Philadelphia, Pa. 


Spherical surfaces, both convex and concave, are 
being ground accurately in one plant in an engine 
lathe equipped with an ordinary toolpost grinder. 
The set-up for convex grinding is shown in the 
upper view of the accompanying illustration, and 
the set-up for concave grinding in the lower view. 
In each case, the finished diameter of the parts 
ground is 1.750 inches, 0.010 inch of stock being 
allowed for grinding. It is important in each set-up 
that the center line of the grinding wheel spindle 
pass through the center of the spherical surface and 
be at right angles to the center line of the lathe 
spindle. 

‘In grinding the convex surface, the wear on the 
wheel is compensated for by merely increasing the 
inward feeding movement of the cross-slide. In 
grinding the concave surface, however, the wheel 
diameter must be exact. Hence, it is better to use a 
roughing wheel first, in order to preserve the finish- 
ing wheel. Incidentally, the concave surface can be 
more efficiently ground with a spherical wheel. 


Lathe Set-ups for Grinding Convex and Concave Surfaces 
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Revolving Drum Type of Tool Guide for Grinding 
Various Clearance Angles on Tools 


Attachment for Grinding Proper Clearance 
Angles on Forged Tools and Tool Bits 


By H. A. PEARSON, Works Manager 
Edward Valve & Mfg. Co., East Chicago, Ind. 


Keeping metal-cutting tools ground properly is 
as important in small job shops as in large produc- 
tion plants. Many small shops, however, do not 
have sufficient tool grinding to warrant the pur- 
chase of modern tool and cutter grinders. In such 
shops, the inexpensive grinding attachment here 
illustrated will be found useful. This attachment 
can be adapted to any bench or pedestal grinder. 

The shaft S, which ordinarily carries the adjust- 
able tool-rests, is replaced by a shaft of increased 
length, machined on one end to form a running fit 
for the cast-iron drum D. The outside diameter of 
the drum is large enough to permit the periphery 
to overlap the cup-wheel C, as shown. The cup- 
wheel is the size regularly used with the grinder. 

The cast-iron drum should be about 4 inches wide 
in order to provide a good bearing surface for the 
tools to be ground. Lugs, such as the one shown at 
A, may be cast integral or fastened to the periphery 
of the drum. These lugs are machined at different 
angles to the face of the drum to correspond with 
the clearance angles to be ground on the tools. 

Each lug A is stamped with an angle, so that it is 
possible to duplicate the grinding operations on dif- 
ferent tools. To sharpen the tool, it is only neces- 
sary to hold it against the lug of the desired angle 
and slowly oscillate the drum backward and for- 
ward, working the end of the tool against the face 
of the cup-wheel. With this attachment, inexpe- 
rienced men can grind tools quickly and accurately. 
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Tallow 


Hobbing Unusually Small Gears in 
a Large Hobbing Machine 


By O. S. MARSHALL, Pasadena, Calif. 


In order to cut very small gears on a 
standard 18-inch hobbing machine, one of 
two things is necessary: Either a large- 
diameter hob must be used or an attach- 
ment must be provided that will extend 
the hob farther out than the regular ar- 


bor does. The second of the two methods 
was adopted by the writer for cutting a 
13-tooth, 32-pitch, 45-degree helical gear. 
This method, as shown in the illustration, 
is the better one of the two, for the rea- 
son that frequently a small-diameter 
worm and worm-gear is desired, in which 


case, in the absence of a suitable machine 
for small work, the extension fixture is a 
necessity. 


Bulging Die in which the Shell is Inverted so that the Forming Member 
can be made Solid instead of being Split to Permit Ejecting the Shell 


Bulging a Sheet-Metal Cap in a Solid Die 


By FRANK W. CURTIS, Research Engineer 
Kearney & Trecker Corporation, Milwaukee, Wis. 


Dies in which liquids or wax are used for bulg- 
ing and expanding sheet-metal caps are not new. 
However, they are not used so generally as draw- 
ing and forming dies, and the design of a success- 
ful bulging die, especially for relatively thick stock, 
frequently offers some difficult problems. For ex- 
ample, the illustration shows the constructional 
details of a die that expands the closed end of a 
sheet-metal drawn shell, the wall of which is 3/32 
inch thick. The shell is 1 inch outside diameter 
before it is bulged, and the finished outside diam- 
eter of the expanded section is 1 1/4 inches. 

An outstanding feature of this die is that the 
forming members are solid. This construction dif- 
fers from that of the usual type of bulging die, 
which is split to permit the removal of the finished 
shell. By inverting the shell as shown, the split 
design is unnecessary. Water or oil as a bulging 
medium is usually confined to stock up to 0.040 
inch thick. For thicker stock, as in the present case, 
tallow is used. 

The shell, as indicated at A, is completed in three 
draws, using the conventional type of drawing dies. 
The bulging operation is then accomplished by first 
placing the correct quantity of melted tallow in the 
shell. The tallow is allowed to set or become cool, 
after which the shell is placed in the die, as shown 
at B. In this position, as the press ram descends, 
the punch C strikes the closed end, forming it to 
the shape outlined at D. <A finished shell is shown 
at the upper right-hand corner. This die is pro- 
vided with a knock-out pad for ejecting the shell. 


The attachment occupies the footstock 
position, the footstock being removed. A 
longer spindle was made to replace the 
regular cutter-spindle and serve as a 
driver for the auxiliary cutter-spindle. 
The cutter-spindle has a No. 9 B&S 


Hobbing Machine Equipped with Extension Cutter-spindle- 
for Cutting Very Small Gears with Standard Hobs 
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tapered hole for hob mandrels. It also has a large 
flange at its left end to take the thrust of the cut 
and an adjustable sleeve and a pair of fiber washers 
to maintain proper end play. The auxiliary spindle 
is driven by a pair of 30-tooth 14-pitch spur gears 
which are provided with a guard (not shown). 
Cutter positioning is accomplished in the regular 
manner. No end support for the hob is required 
for the class of work that is handled with this 
attachment. 


Forming Three Lugs Simultaneously 
around a Circular Shell 


By EUGENE L. SOLTNER, Philadelphia, Pa. 


In designing dies for simultaneously forming 
lugs equally spaced around the outside of a shell, 
a good deal of ingenuity is often required, as the 
forming members must be of the receding type to 
allow the removal of the shell from the die after 
the lugs are formed. A good example of a die of 


this kind is shown in the illustration. Here three 
lugs A, equally spaced around the circular shell B, 
are formed. As indicated, the shell at the lower 
part of each lug is lanced. Only one section of the 
die is shown, as the two sections for forming the 
other two lugs are exactly the same. 

The lower member of the die consists of the cir- 
cular die-bolster C upon which is fastened the 
holder D in which the three punches E are pivoted. 
Slide F in ring G is actuated by the cam H secured 
in the punch-block. The engaging surfaces of the 
slide and cam are held in contact with each other 
by the coil spring J. In one end of slide F' are in- 
serts K and L. Insert K serves as a shearing mem- 
ber for lancing the shell and insert L forms the lug. 
Ring M, through the action of the spring N, swings 
the ends of punches F out of the lug and clear of 
the shell wall as the ram ascends. 

To form the lugs, the shell is centered on the pilot 
end of holder D. At this time, the cam H and ring M 
are in their upper positions; hence, the punches and 
the die inserts clear the walls of the shell. As the 
ram descends, the cam H forces slide F' radially 

inward, bringing the die inserts K and 


L into position against the shell. At the 
same time, the upper end of the shell is 
centered by the spring pad O. Upon the 
continued descent of the ram, the pointed 
end of the plug P forces the punches E 
radially outward and into the walls of the 
shell, so that the punches lance and form 
the lugs in the inserts K and L, as indi- 
cated. 

It will be noted that the lower end of 
the cam H, through ring Q and adjustable 
screws R, has forced the ring M down- 
ward to allow the punches to move out- 
ward. The ram is now at the bottom of 
its stroke and all three lugs are formed. 
As the ram returns, the movements of 
punch E and slide F occur in reverse 
order, causing the end of the punch and 
the inserts to recede from the lugs 
enough to allow the finished shell to be 
removed. 


Vj Vy ns a The construction of the plug P is such 
: Vly NN ‘ that it is free to float, so that equal pres- 
LY fp, LY, sure is transmitted to all three punches. 


The plug is prevented from turning by 
the triangular section S which is a free 
fit in a corresponding hole in plate T se- 
cured to the punch-block. The thrust of 


the plug is taken by the spherical shoul- 
der U, which is normally held against its 
seat in plate T by the coil spring V. 


* * * 


The wisdom of industry is measured by 


Die for Forming Three Lugs Simultaneously around a Shell. Forming 


Members Recede to Allow Removal of Finished Shell 
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its ability to initiate progressive action 
instead of waiting for what might be ill- 
considered regulatory legislation. 
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Methods of Working and Fabricating 
Magnesium Alloys 


AGNESIUM alloys 
M are suitable for both 
sand and die cast- 
ings. Parts having a thick- 
ness of 0.030 inch can be 
readily produced by pres- 
sure die-casting, and re- 
cesses and threads, both ex- 
ternal and internal, can also 
be produced by this method. Inserts can be cast in 
position. 

For sand castings and die-castings, the alloy is 
melted in iron crucibles. The charge must be well 
cleaned, as any sand or dirt may form silicides 
which make the castings brittle. For refining and 
protecting the metal against oxidation, a mixture 
is added consisting chiefly of alkali and earth 
chlorides and fluorides, and magnesium oxide. By 
thoroughly agitating the charge at a temperature 
of from 1350 to 1425 degrees F., the molten bath 
is freed from oxides and other foreign substances, 
the metal being coated by a protecting layer of 
salts. After heating the bath to 1550 degrees F., 
it is cooled to the required pouring temperature. 
The molding of castings is similar to the molding 
process for aluminum, with the exception that from 
8 to 10 per cent sulphur and from 0.35 to 0.75 per 
cent boric acid are added to the sand as used for 
casting aluminum, so that green sand can be em- 
ployed. Similarly, green cores can be used, pro- 
vided the gases evolved are permitted to escape 
freely. 

The pouring temperature is between 1325 and 
1425 degrees F., depending on the composition of 
the alloy. Before pouring, the protective skin is 
removed; and while the metal is flowing, it is pro- 
tected against oxidation by applying powdered 
sulphur. 

The castings are trimmed, cleaned, and chipped 
in the same way as aluminum. They are then 
pickled in a nitric-acid bath or provided with a 
protective coat consisting of a chromate combina- 
tion produced by the reaction of nitric acid and 
bichromate. 


Forging and Pressing Magnesium Alloys 


The physical properties of magnesium alloys can 
be improved by forging and pressing operations. 
The latter are performed on hydraulic presses at 
temperatures between 600 and 750 degrees F., de- 
pending on the kind of alloys and the desired 
shapes. With this method, bars, pipes, or tubes, and 
many profiles can be extruded. The working speeds 
are lower and the applied pressures higher than 


Procedure Followed in Casting, 

Forging, Pressing, Rolling, Draw- 

ing, and Welding Light-Weight 

Magnesium Alloys—A Review 
of German Practice 


when extruding brass parts. 
Bars are made with a toler- 
ance of plus or minus 2.5 per 
cent (at least, plus or minus 
0.010 inch). If greater ac- 
curacy is required, the bars 
can be redrawn. For special 
purposes, flat and round bars 
can be made within limits of 
0.004 inch in lengths up to 10 feet. Hollow parts, 
such as tubing and pistons, can be made by the ex- 
trusion process. 


Rolling and Drawing 


Rolled magnesium-alloy sheets in standard thick- 
nesses from 0.012 to 0.400 inch are made in stand- 
ard lengths and widths, the rolling tolerance 
varying from plus or minus 0.001 to 0.008 inch, 
depending on the thickness. Hard-rolled sheets 
are softened by annealing them for one hour at a 
temperature of 575 degrees F., and cooling them 
either in the furnace or in the open air. Finish- 
pressed pipes and tubes can be made with standard 
inner diameters from 3/8 inch to 3 1/2 inches, and 
wall thicknesses from 1/16 inch upward. Pipes can 
be bent by filling them with sand or a similar ma- 
terial and heating them to about 480 degrees F. 

Rolling and drawing of magnesium-alloy sheets 
are carried out in the hot state, the most suitable 
temperatures being between 525 and 650 degrees F. 
Only very thin-gage sheets can be handled cold. It 
is important to maintain the prescribed tempera- 
ture range, the sheets being heated in a muffle fur- 
nace which should be located close to the rolling 
mill or drawing bench. Such tools as chucks, draw- 
ing dies, beading rolls, etc., should be preheated to 
at least 575 degrees F. A clearance of approximate- 
ly 0.008 inch should be provided in making the dies 
to allow for heat expansion. 

Complicated shapes made from extruded strips 
should be drawn in several stages. Two of the 
stages can be combined in one operation by employ- 
ing two dies arranged in tandem. It is not advis- 
able to combine more than two dies, as otherwise, 
the resistance becomes too great for the tensile 
strength of the material in the hot state. 

During the drawing process, a high flash-point 
lubricant should be applied, as, for example, a mix- 
ture of two-thirds machine oil and one-third cyl- 
inder oil (such as is suitable for superheated steam 
cylinders) or a mixture of equal parts of beeswax 
and tallow. The drawing speed varies with the 
thickness of the material, being from 13 to 17 feet 
per minute for thicknesses up to 0.080 inch, and 
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from 7 to 10 feet: per minute for greater thick- 
nesses. 

The tools and dies for deep-drawing operations 
must be preheated to at least the temperature of 
the blank. Hot, fluid cocoanut butter is used as a 
lubricant and is squirted on the tools at a tempera- 
ture of about 400 degrees F. after the work has 
been placed in the drawing blocks. The deep- 
drawing speed should be kept low. 

When form 
rollers are used 
instead of dies, 
the operations 
should be sub- 
divided into sev- 
eral stages. Gen- 
erally, form roll- 
ers do not stress 
the material as 
much as dies. It 
must be kept in mind, however, that the use of form 
rollers will be limited to full-open sections, as shown 
in Fig. 1 at A and B, while half-open sections, as 
at C, can only be drawn by means of dies. In mak- 
ing half-open sections, form-rolling and drawing 
operations can be combined in such a way that the 
first stages are performed by form-rolling while the 
final section is produced by die-drawing. 

Stamping, punching, edging, bulging, and crimp- 
ing operations can be readily accomplished, pro- 
vided that care is taken to heat the tools while the 
operations are proceeding. With certain operations 
which are to be performed on a small number of 
pieces, and in cases where the tools cannot be 
heated, preheating the sheets is sufficient, the sheets 
being clamped between hard wood which has a low 
heat conductivity so as to prevent the heat from 
being transferred to the adjacent machine parts. 


A B 


Fig. 1. Magnesium-alloy 
Sections Produced by Roll- 


ing and Drawing 


Welding of Magnesium Alloys 


The oxy-acetylene welding of magnesium alloys 
is readily accomplished by applying a special flux, 
which, after welding has been completed, must be 
removed. To keep the welding seams free from 
enclosures, the welding can be carried out only by 
the butt-welding method. 

Fig. 2 shows some welding examples taken from 
practice, with correct and incorrect seams. Fittings 
to be butt-welded should be provided with welding 
collars. Sheets having thicknesses of less than 0.040 
inch should be flanged at the ends and welded in 
such a way that the welded seam has the appear- 
ance of a butt weld. Edge-welding is also feasible; 
however, provision should be made to allow the 
metal to flow readily to the inside of the seam, thus 
insuring the exclusion of the flux. 

The surfaces to be welded should be cleaned be- 
fore welding by means of scraping tools, files, or 
wire brushes, and care should be taken to fit them 
accurately in order to avoid stresses. The metal 
added in welding consists of thin strips of the same 
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alloy as the material to be welded, and should be 
thoroughly cleaned before use. 

After the pieces to be welded and the metal to be 
added have been prepared, the flux is applied to 
the work, as well as to the metal to be added. To 
facilitate proper welding, the sheets are first 
tacked. The nozzle of the burner should have a 
diameter of 0.020 to 0.040 inch, the ratio of mix- 
ture between oxygen and acetylene gases being 
2.2 to 3.6. The welding flame should be held 
flat, because if it is directed vertically toward the 
work, holes may be burned in the sheets. It should 
be so adjusted that the point of the flame is always 
in advance of the weld. After having tacked the 
seam, the work is straightened with a wooden ham- 
mer, larger deformations being rectified in the hot 
condition. 

Following the tack-welding, the seams are finish- 
welded by filling up. Distortions that may have 
occurred while welding should be removed by ham- 
mering, preferably after reheating to from 400 to 
600 degrees F. After the weld is completely fin- 
ished, the flux is removed from both sides of the 
seam by washing with water and scraping, if neces- 
sary; finally, the metal is thoroughly dried, if pos- 
sible by steam. The welded and cleaned pieces must 


A 


B’ 
». ESS 


KR 


PRESSEO 
SHAPE 


WSS 
hd 


Fig. 2. Examples of Correct and Incorrect 
Welding of Magnesium Alloys (A) Incorrect 
Seam after Welding; (B), (B’) Correct Seam 
before and after Welding; (C), (C’) Correct 
Seam before and after Welding; (D) Incor- 
rect Seams; (E), (F), and (G), Correct 


Seams 


be pickled in a bath consisting of a chromate and 
nitric acid. 

In welding complicated parts, such as tanks and 
containers having several seams to be welded 
successively, each seam should be cleaned and 


C’ 
a 


then pickled in an intermediate bath consisting of 
nitric acid (10 to 15 per cent). Before welding the 
next seam, the finish-welded seam must be com- 
pletely dried. Pickling baths containing potassium 
bichromate, as usually applied, cannot be used in 
such cases, since the metal would be coated with a 
layer of chromium composition which would have 
to be removed when the next seam was started. 
By applying the preliminary nitric-acid pickling 
bath, the seams can be easily inspected for welding 
defects. When the last seam has been welded, the 
whole piece is pickled in a final bath of chromate 
and nitric acid. The pickling process is followed 
by a drying process, which should be applied espe- 
cially to the inside. To this end, the piece should 
be heated until the last traces of moisture have dis- 
appeared. 


Strength of Welded Seams 


With regard to the strength and elongation of 
welded magnesium-alloy seams, these are nearly the 
same as those of the parent metal. By forging at 
a temperature of about 575 degrees F., the strength 
can be increased. The welded seams can be bent, 
bulged, and crimped in the same manner as the 
original metal, when heated to 575 degrees F. With 
sheets having thicknesses of 0.040 inch and over, 
the seams can be smoothed by scraping or filing. 


Whenever pieces of different sizes are to be 
welded, the larger part should be preheated cor- 
respondingly to obtain an even flow of heat in both 
parts. Welded containers should be protected on 
the outside surfaces by coating them with a special 
varnish or lacquer, while the inside surfaces should 
be cleaned from time to time with a mixture of 
benzine and machine oil. 

The electric spot-welding process is applicable to 
magnesium sheets to some extent, so far as low- 
stressed joints are concerned. No soldering or 
brazing process has yet been developed that 
is suitable for application to magnesium alloys. 
Riveted joints can be readily produced, provided 
rivets made of a special alloy are used. The exact 
composition of this alloy has not been made public, 
but it is believed to be an aluminum-base alloy con- 
taining about 5 per cent magnesium. Rivets made 
of iron or copper should be avoided. 

A large number of lacquers and enamels are 
available which form suitable protective coatings 
in various colors. In addition, it is possible to pro- 
duce corrosion-resistant coatings that penetrate 
into the pores of the metal and combine with the 
metal. The method is based on the principle of pro- 
ducing an artificial oxide layer by pickling, which 
can be made in any desired color, with the exception 
of pure white, and which can be polished if re- 
quired. 


Mechanical Engineers Meet in Chicago 


The American Society of Mechanical Engineers 
held its semi-annual meeting at the Palmer House 
during the week beginning Monday, June 26. There 
were, in all, forty-three sessions, of which twelve 
were held jointly with other societies. One hundred 
and twenty-seven technical papers were presented 
at the meeting, which took place during what has 
been termed “Engineering Week” of the Century 
of Progress Exposition. In spite of business con- 
ditions, the meeting was well attended, as many 
engineers used this opportunity of taking part in 
the Society’s meeting at the same time as they vis- 
ited the World’s Fair. 

There were three sessions devoted specifically to 
machine shop practice. Six papers were read as 
follows: “Elements of Milling,’ by Prof. O. W. 
Boston and C. E. Kraus, University of Michigan, 
Ann Arbor, Mich.; “Cemented Carbide Cutting 
Tools,” by Malcolm F. Judkins and William C. 
Uecker, Firth-Sterling Steel Co., McKeesport, Pa.; 
“Recent Progress in X-Ray Inspection of Welds,” 
by H. R. Isenburger, St. John X-Ray Service Cor- 
poration, New York City; “Results of Research 
Relating to the Theory of Metal Cutting,” by Pro- 
fessor Friedrich Schwerd, Hanover, Germany; 


“Developments of Cast Iron for Machine Construc- 
tion,” by O. Smalley and W. W. Kerlin, Gray Iron 
Cleveland, Ohio; 


Institute, 


and “Electric Cast 


Iron,” by H. H. Walther, Dayton Steel Foundry 
Co., Dayton, Ohio. 

There were also sessions on iron and steel, aero- 
dynamics, railroad engineering, power plants, 
printing, educational training in the industries, 
mechanical springs, applied mechanics, crushing 
and grinding, smoke abatement, hydraulics and 
water power, and wood industries. 


* * * 


Air Service Makes Possible Week-End 
Machinery Repairs 


In a shop in Newark, N. J., a machine broke 
down one Saturday morning. A bex of parts weigh- 
ing 39 pounds was rushed that night to the builders 
of the machine in Cleveland, Ohio, by a Railway 
Express Agency plane. The parts arrived in Cleve- 
land Sunday morning, arrangements having been 
made to have the repair work attended to imme- 
diately. The repairs were completed by four o’clock 
Sunday afternoon and again shipped by plane back 
to New Jersey, where the required machinery parts 
awaited the opening of the Newark plant Monday 
morning. Thus it was possible to put the broken- 
down machine back into operation as soon as the 
plant opened, and very little time was lost. 
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Charts for Selecting Machines of Correct 


nish correct time studies and also to select the 

proper machine for a job. Such service is 
generally required on short notice. Thus the engi- 
neer must calculate rapidly and devise ways by 
which the desired results can be obtained quickly. 
The accompanying charts were prepared to sim- 
plify the calculations involved in such work. 

The charts are based on data obtained from ex- 
tensive tests and observation of machines in actual 
production. In most cases, the material and depth 
of cut are known factors. In milling, the feed must 
first be determined either by a general knowledge 
of the machining requirements or by the finish re- 
quired and the chip-per-tooth basis. The more ac- 


Gist engineers are often called upon to fur- 


By A. E. GUTZWILLER, Sales Engineer » 


curate way is to select the feed to suit the finish 
and the chip-per-tooth requirements. The chip-per- 
tooth method is based on the cutter material, the 
material to be machined, and the depth of cut. With 
these factors known, the horsepower requirements 
and the number of cubic inches of metal removed 
can be obtained from the milling chart, Fig. 1. 


Finding Horsepower Required for Milling 


On the left-hand side of the chart is indicated the 
feed ininches. From the feed in inches per minute, 
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Fig. |. Chart for Finding Number of Cubic Inches of 


Metal Removed and Horsepower Required in Milling 


Different Materials; Based on Cut | Inch Wide. Use Mild Steel Figures for Wrought Iron and SAE 1045 Steel 
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Size for Milling and Turning Operations 


Sundstrand Machine Tool Co., Rockford, Ill. 


follow the horizontal line to the point of contact with 
the diagonal line representing the required depth 
of cut. From this point, follow vertically upward 
to find the horsepower required for milling differ- 
ent materials and to find the number of cubic inches 
of metal removed. The results obtained are for a 
cut 1 inch wide. Multiply the results by the width 
of cut taken. 

For example, assume that we have a feed of 26 
inches per minute, taking a cut 5/16 inch deep. 
Referring to the chart, Fig. 1, we find that about 
& cubic inches of metal will be removed per minute 


and that approximately 10 3/4 horsepower is re- 
quired for mild steel. Now, if the cut is 2 inches 
wide, for example, these results are multiplied by 2, 
which gives 16 cubic inches of metal removed and 
21 1/2 horsepower required. 


Determining Power Required for Turning 


In turning, the feed and the number of revolu- 
tions per minute of the spindle must first be deter- 
mined. These factors depend upon the finish re- 
quired, depth of cut, and material to be machined, 
as well as upon the cutting tools used. The horse- 
power requirements and the amount of metal re- 
moved can then be obtained from the turning chart, 


Por | ti ti titi titi ty 
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Fig. 2. Chart Showing Amount of Metal Removed and Horsepower Required for Turning—Based on Cut | Inch Mean 
Diameter, at Speed of 100 R.P.M. Use Mild Steel Figures for Wrought Iron and SAE 1030 Steel 
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Fig. 2. The results obtained are for cuts 1 inch in 
diameter on the pitch line at a speed of 100 revolu- 
tions per minute. The figures given are multiplied 
by the pitch diameter of the cut times the number 
of revolutions per minute-of the spindle divided by 
100. This part of the formula can readily be cal- 
culated mentally. For example, a 2-inch diameter 
pitch-line cut at 400 revolutions per minute would 
equal 2 x 4 = 8. The figures obtained from the 
chart are then multiplied by 8. 

Taking the example indicated on the chart, Fig. 2, 
with a feed of 0.030 inch and a cut 1/2 inch deep, 
about 4.70 cubic inches of metal are removed, and 
the power requirements are 1 7/8 horsepower for 
cast iron. Multiplying these results by 8, gives 
37.60 cubic inches of metal removed and 15 horse- 
power required. 

In these charts, the power requirements are based 
on plain turning and the normal run of milling op- 
erations. Of course, some judgment must be used 
in applying the charts. Most form- and groove- 
cutting operations on lathes require more power 
per cubic inch of metal removed than is shown by 
the chart Fig. 2, and most form-milling and irreg- 
ular gang milling operations consume more power 
per cubic inch of metal removed than that shown 
on the chart Fig. 1. Of course, tools that are not 
sharpened properly or tools that have become dull 
require more driving power. 

In all cases, the horsepower necessary for oper- 
ating the machine idle must be added to the horse- 
power obtained from the chart. From the latest 
experiments and tests, it has been found that the 
horsepower required to run modern machine tools 
varies according to the design of the machine. Most 
5-horsepower machines require from 1/2 to 1 1/4 
horsepower. A 10-horsepower machine requires 
from 1 to 2 1/4 horsepower; a 15-horsepower ma- 


chine requires 1 3/4 to 3 horsepower, etc. On par- 
ticularly high-speed motor-driven machines where 
the motor is fan-cooled and runs at a very high 
speed, still further allowances must be made. In 
some cases, fan-cooled motors running at 3600 rev- 
olutions per minute require from 1 1/2 to 2 1/2 
horsepower to operate the fans alone. In this case, 
the horsepower for running the motors idle with 
the fans in operation must be added to the horse- 
power requirements. 

When the engineer once becomes familiar with 
the charts, the horsepower requirements and the 
number of cubic inches of metal removed can, in 
most cases, be calculated mentally and very rapid- 
ly. This enables the engineer to select the correct 
machine very quickly. The turning chart is of great 
assistance in selecting the correct machine when 
gang tool turning operations on different diameters 
are to be employed. The total horsepower necessary 
and the total number of cubic inches of metal re- 
moved can be obtained by adding the values for the 
various diameters turned. 


* * * 


In a paper read before a recent meeting of the 
International Acetylene Association, Ancel St. 
John, president of the St. John X-Ray Service Cor- 
poration, New York City, described a compact X- 
ray machine that is being brought out by the St. 
John X-Ray Service Corporation. This X-ray ma- 
chine is built for testing welds, and is in the form 
of a compact unit immersed in oil and surrounded 
by lead, except at the window. The unit is designed 
for continuous operation at 300,000 volts and is 
only about 6 feet long, less than 2 feet wide, and 
3 feet high. It is so designed that it can be oper- 
ated in any position. 


Experiments conducted by the West- 
inghouse Electric & Mfg. Co., extending 
over a period of several years, have 
answered the question: Are nitrided 
cutting tools successful? The answer 
will be published in the leading article 
in August MACHINERY. This article 


will show the advantages and limita- 


| tions of nitrided cutting tools and 
indicate their value in regular shop 


practice. It will outline how a chance 


Are Nitrided Cutting Tools Successful? 


application of nitriding to high-speed 
steel drills produced results far ex- 
ceeding those anticipated, and will 
describe how the tests prompted by 
these results revealed important ad- 
vantages in treating materials pre- 
viously considered unsuitable for this 
method of hardening. Complete de- 
tails of the tests are recorded so that 
the practical man can draw his own 


conclusions. 
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A New Incentive Plan 


for Foremen 


By EDMUND E. BURKE, Kent-Owens Machine Co., Toledo, Ohio 


partment heads cover only a part of the 

costs, leaving other elements to disciplin- 
ary control. The best plan takes into consideration 
all three elements of cost, that is, material, labor, 
and burden. The proportioning of these cost ele- 
ments must be done carefully and only after de- 
tailed consideration of all the factors involved. 

The important factors to be considered are: (1) 
The relative monetary value of the different ele- 
ments; (2) the wage payment plan used; (3) the 
degree of control that the foreman has over each 
cost; and (4) the accuracy of the records main- 
tained. Other minor factors become apparent in 
the consideration of each particular case, but the 
four listed are of outstanding importance. 

The incentive plan here described has been in 
successful operation for some time by a builder of 
special machinery. The products of the concern are 
extremely varied, so that it is not possible to exer- 
cise as close a control as in a plant making a re- 
petitive product, nor can as precise records be ob- 
tained. 


Mie incentive plans for foremen and de- 


Rating the Performance of Each Department 


The Halsey plan of wage payment, which divides 
labor savings equally between the man and the com- 
pany, is used. These savings are based on the “al- 
lowed” time for the job, which equals one and two- 
thirds times the “standard” or best possible time. 
The standard times are computed from time-study 
data. 

A “per cent of standard” for each department is 
computed weekly by dividing the total standard 
hours of those employed in the department by the 
total actual hours that they have worked. The ratio 
of 1 2/3 to 1 between the allowed and standard 
times was selected so as to provide premium earn- 
ings to the workmen of one-third more than their 
regular earnings when their “per cent of standard” 
is 100. 

This will be apparent from the following illus- 
tration: 


Standard hours = 1200 

Allowed hours = 1 2/3 x 1200 = 2000 

Actual hours —= 1200 

Premium hours — 1/2 (2000 — 1200) — 400 

Premium earnings — 400 — 1200 « 100 = 
33 1/3 per cent of the actual or regular hours 

Per cent of standard — 1200 ~— 1200 — 1 or 100 
per cent of the actual or regular hours. 

Similarly, if the actual hours were 1600 instead 

of 1200: 


A Plan that is Based 
on All Three Ele- 


ments of Costs— 
Material, Labor and 
Burden 


Premium hours = 1/2 (2000 — 1600) — 200 
Premium earnings — 200 ~ 1600 — 1/8 or 
12 1/2 per cent of the actual or regular hours 

Department per cent of standard — 1200 ~— 1600 

< 100 = 75 per cent 

This “department per cent of standard” is used 
directly in determining the bonus earnings of the 
foreman in that particular department. 

“Material cost’ in an incentive system for fore- 
men might simply be called “spoilage.” To rate a 
departmental performance as regards spoilage, an 
allowance of so many cents per productive hour is 
established. This allowance is based on a careful 
study of spoilage costs in the past. It may vary 
from a fraction of a cent to several cents per hour, 
depending upon the difficulty of the operations in 
the different departments and the average value of 
the materiais handled. 

In some plants, foremen must be held responsible 
for the entire cost of materials. This is generally 
true in woodworking, food processing, and jewelry 
factories, where there is a considerable opportunity 
for losses due to waste, pilferage, etc., which can- 
not be traced by a spoilage control system alone. 
In a machinery making plant, any excessive cost 
of material is invariably brought to light by the 
inspector’s report. 


Spoilage Control Reduces Costs and 
Maintains Quality 


In casting-cleaning operations, material costs are 
low and the likelihood of spoilage is slight. Drilling 
operations are simple, and it would appear, off 
hand, that only a small allowance would be needed 
in the drilling department. However, drilling is 
generally performed after planing, milling, turn- 
ing, or other operations, so that the value of the 
work has increased greatly by the time it reaches 
the drilling department. Thus, any single case of 
spoilage may run into considerable money. Milling 
operations are often difficult, but the spoilage allow- 
ance is favored by the relatively low values of the 
rough castings, forgings, and bar stock which com- 
prise a fair percentage of the materials coming into 
a milling department. 

The “department per cent of standard” as regards 
material or spoilage costs is computed in a manner 
similar to that used in determining the “per cent 
of standard” for labor. If an allowance of 3 cents 
per productive hour has been established for a de- 
partment, and the total productive hours for the 
week are 1200, the spoilage allowance would be 3 
cents < 1200, or $36. Assuming that the actual 
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spoilage costs for the week are $45, then the “per 
cent of standard” for material costs would be 36 ~— 
45 &« 100, or 80 per cent. 


Only Controllable Items are Included in 
the Burden Costs 


Burden performance, like spoilage control, is 
also based on a fair allowance established chiefly 
from past records. “Burden,” as here considered, 
includes only those items practically or wholly 
within the control of the foreman, such as small 
tools, repairs to machines, jigs, and fixtures, idle 
time, internal transportation, miscellaneous non- 
productive labor, and supplies. Different plants 
may have an entirely different line-up. The im- 
portant thing is to include all the items over which 
the foreman exercises control. 

The “department per cent of standard,” as re- 
gards burden, is computed by dividing the allowed 
expenditure by the actual expenditure. Assuming 
an allowance of $108 for burden and an actual ex- 
penditure of $120, then the “per cent of standard’’ 
for the period would equal 108 -—- 120 x 100, or 
90 per cent. In the case of both spoilage and burden, 
some plants may experience violent fluctuations for 
periods as short as a week, and for that reason, it 
may be desirable to take an average of several 
weeks. 

Having determined the ‘“‘per cent of standard” 
for each of the three costs—labor, material, and 
burden—the next step is to combine them into a 
single value that will be truly representative of all 
three. Only in exceptional cases are items of equal 
importance. We will assume that the material and 
burden costs are of equal importance and that the 
labor cost is four times as important. Then, using 
the preceding examples: 

Labor per cent of standard (75) x factor (4) 

300 
Material per cent of standard (80) factor (1) 
== 80 


Burden per cent of standard (90) x factor (1) 
== 90 


Total, 300 + 80 + 90 = 470 
The number 470, divided by the total number of 
factors (6), equals 78, which may be considered the 


“per cent of standard” for labor, material, and 
burden combined. 


Monetary Value and Other Factors Determine 
Proper Proportioning of Costs 


Generally, the most important consideration in 
proportioning the three costs is the relative mon- 
etary value of each. On this basis alone, the fig- 
ures from the foregoing example would be as fol- 
lows, assuming 60 cents per hour as the labor rate. 

Labor == 1200 « 60 cents — $720 

Material (average) == $45 

Burden (average) — $120 

In most cases, it would obviously be unsatisfac- 
tory to rate the material cost at only about 0.06 of 
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the value of labor, and burden at only about 0.16 
of that value. With such an arrangement, the fore- 
man might indulge in excessive tool purchases, per- 
mit undue spoilage, or concentrate his attention 
upon labor performance. While it is conceivable that 
such a course might show greater economy for a 
short period, it would certainly play havoc with the 
morale and with other items equally necessary to 
satisfactory operation. Again, unless sufficient 
weight is placed on the importance of burden costs, 
the foreman might permit excessive idle time, 
wasteful use of supplies, and abuse of equipment. 
The importance of properly proportioning the three 
elements of costs, therefore, cannot be overem- 
phasized. 


The Schedule of Earnings Can be Set to Suit 


Plant Requirements 


Having determined the ‘department per cent of 
standard” as regards labor, material, and burden 
combined, the only remaining step is to establish 
a schedule of earnings based on the performance. 
The schedule should be such that earnings will not 
begin until the foreman has improved the depart- 
ment performance appreciably. Earnings of from 
20 to 40 per cent above regular earnings are gen- 
erally considered fair at 100 per cent of standard, 
which can be set as the best possible performance. 

In the plant here referred to, premium earnings 
start with 1 per cent at 70 per cent of standard and 
rise at an increasing rate until at 100 per cent of 
standard, the foreman earns 35 per cent more than 
his regular wage. At 78 per cent of standard, his 
premium earnings are 4.8 per cent. 

When foremen incentive plans cover just one ele- 
ment of cost, it is important that all other costs be 
closely controlled, so that a higher performance on 
the element that pays an incentive is not achieved 
at the expense of the others. In a plan such as here 
outlined, which covers all items of cost, there is no 
opportunity for this condition to occur. The fore- 
man earns a premium only by good all-around per- 
formance. 


* * * 


Prices Versus Production 


A booklet entitled “Prices Versus Production” 
has been published by Allen W. Rucker, in collabor- 
ation with N. W. Pickering, president of the Farrel- 
Birmingham Co., Inc., Ansonia, Conn. The booklet 
is available to those interested in this subject by 
application to the company. The importance of 
volume as a factor in the prosperity of the country 
and some of the causes that retard volume produc- 
tion are discussed in the booklet. The unusual 
analysis of the present situation and the conclu- 
sions drawn from it present a view of the problem 
that heretofore has been given but little considera- 
tion. The ideas set forth are tersely and concisely 
expressed, and the booklet can be read in a few 
minutes. 
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One-Piece Tee Drawn and 
Expanded from Flat Stock 


By CHARLES S. SCHWAEBLE 


probably shake their heads dubiously if 

asked to develop dies for making the tee 
fitting shown at F, Fig. 1, in one piece. Neverthe- 
less, this job has been done successfully and is not 
so complicated as it might seem at first. The stock 
used is 0.035-inch annealed copper sheet. Three 
drawing and two 


M re good diemakers and designers would 


Dies of the Expand- 
ing Type Have Done 
Much to Simplify and 
Reduce the Cost of 
Forming Irregular 
Shaped Shells 


and the end of the punches may be seen in Fig. 3. 
Referring again to Fig. 2, the punches are secured 
in the punch-block F and are provided with 
a spring-actuated pilot G, the movement of which 
is limited by the bushing H. This bushing is a slide 
fit in an elongated hole in the pilot and, together 
with the screw J, serves to add to the rigidity of 

the punches at 


expanding opera- 
tions are required 
for forming, and 
two piercing oper- 
ations for cutting 
the openings in the 
angular projec- 
tions. 

The dies for the 
first two drawing 
operations A and 
B are of the usual 
type and need not 
be described here. 
The shell at B re- 
tains its body di- 
ameter throughout 
the subsequent op- 
erations. Incident- 
ally, the bead a is 
rolled after the tee 
is formed in an or- 


their lower ends. 
In the position 
shown, the ram has 
reached the bottom 
of its stroke and 
the punches have 
formed the tee pro- 
jections in the 
holes E. As _ the 
ram ascends, the 
knock-out pins K 
strip the shell from 
the die. The shell 
is prevented from 
sticking to the 
punches by the pi- 
lot G. To further 
facilitate the strip- 
ping action, both 
punch and die are 
tapered slightly, 
the shell also being 


dinary hand bead- 
ing lathe; as this 
is a simple opera- 


tapered an equal 
amount. 
After again an- 


tion, no descrip- 
tion is necessary. 
After trimming 
the open end of the D 
shell B with a roll 


nealing the shell, 
two expanding op- 
erations are re- 
quired to bring the 
projections to their 


cutter and then an- 
nealing, the first 
operation in form- 
ing the two tee 
projections is performed. This is accomplished in 
the die shown in Fig. 2. The die A is bored to a 
diameter slightly greater than that of the outside 
of the shell. The bottom of the bore is spherical 


Fig. 1. 


to correspond with the closed end of the shell. 
The projections B and C on the shell are formed 
by the punches D in the two holes E. No support 
is given the shell under these punches, as it was 
found that the metal flowed very freely and con- 
formed to the punch contour. Plan views of the die 


Sequence of Operations in Forming a Tee 
Fitting from Sheet Stock 


final shape. Both 
these operations, 
indicated at D and 
E, Fig. 1, are per- 
formed in the die shown in Fig. 4. The only dif- 
ference between these two operations is that in the 
first one the press ram is adjusted somewhat higher 
than in the second, so that the corners of the shell 
are not so clearly defined in the first as in the second 
operation, in which the ram is adjusted to a lower 
position. Before the final expanding operation, 
however, the shell is again annealed and the ends 
of the projections are pierced, but not to the full 
opening size. This piercing operation serves to 
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relieve the tension in the shell, so that in the sub- 
sequent operation, the metal will flow readily into 
the sharp corners of the die. 

Referring to Fig. 4, the die A is free to slide ver- 
tically under the action of the coil springs. This 
die is centralized by the plug B, secured in the die 
bolster, and its movement is limited by the retain- 
ing screws C. The upper end of the die is formed 
to correspond with the lower contour of the finished 
shell. 

On the punch-holder is secured the ring D, hav- 
ing a spherical depression EF to conform with the 
spherical end of the shell body. The shell projec- 
tions are formed in two holes cut in this depression, 
the ends of plugs F in the holes corresponding with 
the angular projection ends. At the parting line 
of the two die members is cut a groove G for form- 
ing the external bead on the shell. Alignment of 
the die members is assured by the dowel-pins H, 
which are a press fit in the ring and a slip fit in 
the die. 

When the press ram is at the top of its stroke, 
die A is in its highest position. In a shell (C, Fig. 1) 
is placed a piece of soft rubber molded to the shape 
of the inside of the shell. The shell is then placed 
open end down upon the plug B. As the ram de- 
scends the two die members A and D come together, 
and as the ram continues to descend, the plug B 


Fig. 3. Upper View Shows the End of the 
Punches, and Lower View Shows the Top of 
the Drawing Die in Fig. 2 
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Fig. 2. Drawing Two Lugs on the Shell that 
are Later Expanded to the Tee Projections 


Shown at D, Fig. | 


compresses the rubber, which forces the metal of 
the shell outward against the die. Obviously, the 
coil springs must be of sufficient strength to hold 
the die members together while the rubber is being 
compressed. After each expanding operation the 
rubber is removed and can be used over again. 


Die for Piercing the Angular Openings 


The shell is now ready for the final piercing of 
the ends of the shell projections. This offers an 
unusual problem, as the shell at this part is angu- 
lar. No difficulty, however, was experienced in 
piercing these holes in the die shown in Fig. 5. The 
punch A is secured to the die bolster and the die B 
to the punch-block. Owing to the peculiar shape 
of the shell, only one projection can be pierced at 
a time. To avoid leaving a flange in the opening 
after piercing, the top edge of the punch was made 
to fit the inside of the shell very closely. Die B is 
given a small amount of shear, as indicated, to in- 
sure a smooth cutting action. 

Both die members are aligned accurately before 
the cutting action starts by the pilot C, secured in 
the die. The spring-actuated ejector-pins D are a 
slide fit in both the die and the soft core E. This 
core serves as a support, in order to prevent cramp- 
ing of the pins due to their contact with the angular 
surface of the shell. As the die is ground down in 
sharpening, the thickness of this core is reduced a 
corresponding amount. 
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Fig. 4. Die for Expanding the Tee 
Projections in Two Operations to 
their Final Shape 


Taxation that Encourages 
Destruction of Property 


Several manufacturing firms are re- 
ported to have torn down factory build- 
ings that are not needed at the present 
time simply in order to reduce their taxes. 
If the buildings are in good condition and 
there is a likelihood that they will be 
needed at some future time, it certainly 
is a serious commentary on our methods 
of taxation that they encourage the de- 
struction of property. Industry would be 
greatly benefitted if men at the head of 
industrial enterprises would begin to 
study the effects of our time-honored 
methods of taxation and take joint action 
in promoting methods of taxation that 
would encourage the creation of property 
rather than foster its limitation and de- 
struction. Methods that would promote 
rather than hinder industrial progress 
have been advocated by the publication 
Commerce and Finance for many years, 
and should receive the support of every- 
one interested in sound tax policies. 


In piercing, the shell is placed over the punch and 
on the spring pad F. As the die B descends, the 
ejector-pins D are forced up into the core and the 
cutting edge of the die comes in contact with the 
shell, forcing the shell and spring pad down until 
the top of the punch comes in contact with the un- 
der side of the flange G. As the die continues its 
downward movement, this flange is blanked from 
the shell. The press ram then ascends and the 
piercing is ejected from the die by pins D. The 
other projection is pierced in the same way. 


* * * 


Grain Chart for Steel 


The American Society for Testing Materials has 
adopted a standard grain-size chart for the classifi- 
cation of steels. This chart shows photomicrographs 
of steels containing from 1 1/2 up to 96 or more 
grains per square inch. Copies of the chart can be 
obtained by those interested upon application to 
the American Society for Testing Materials, 1315 
Spruce St., Philadelphia, Pa. 


Fig. 5. Die Designed for Cutting the An- 
gular Openings in the Tee Projections One 
at a Time 
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MATERIALS 
INDUSTRY 


PROPERTIES AND NEW APPLICATIONS OF MA- 
TERIALS USED IN THE MECHANICAL INDUSTRIES 


A New Molding Material with 
High Shock Resistance 


A plastic molding material called “Impact,” be- 
cause it has several times the shock resistance of 
ordinary molding materials of the kind used for 
bottle tops, pencils, switch plates, etc., has been de- 
veloped by the Bakelite Corporation, 247 Park 
Ave.. New York City. In many respects this mate- 
rial is similar to that used in making Bakelite lam- 
inated products. However, it differs in that it can 
be molded, and it is therefore adaptable to a wide 
range of shapes. It consists of fibrous materials 
processed with Bakelite resinoid. 


Copper, Nickel and Chromium Bonded 
to Cold-Rolled Steel 


Low-carbon cold-rolled steel, with ‘“electro- 
bonded” coatings of copper, nickel, and chromium, 
is made by the American Nickeloid Co., Peru, IIl., 
in sheets and coils. These materials, which are ob- 
tainable with either a polished or a satin finish, are 
particularly suitable for automatic stamping oper- 
ations. They can be used for a variety of products, 
including electrical appliances, panels, moldings, 
table coverings, loose-leaf devices, and vanity case 
mirrors. 

The chromium finish is non-tarnishable and is 
highly resistant to alkalies, food, and fruit juices. 
It resists oxidizing acids, but is affected by reducing 
acids. The base steel ordinarily used is of No. 4 
temper. The coatings increase the tensile strength 
slightly. These coatings do not chip or peel. 


Silal and Nicrosilal—Two New 
Heat-Resisting Cast lrons 


Two new heat-resisting cast irons known as 
Silal and: Nicrosilal have been developed by the 
British Cast Iron Research Association, and were 
described in a paper presented at the annual con- 
vention of the American Foundrymen’s Association 
held in Chicago. These cast irons possess a marked 
resistance to scaling and distortion at high tem- 
peratures. 


Silal consists of 5 per cent silicon and the re- 
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mainder cast iron. Nicrosilal, in addition to the 
silicon, contains more than 17 per cent nickel and 
3 per cent chromium. It has much better stability 
than Silal and greater resistance to the cracking 
and heat shock commonly encountered in castings 
used for stoker parts, grate bars, and other stove 
and furnace parts. 


An Oil-Proof Compound 
Similar to Rubber 


A compound that is similar to rubber as regards 
elasticity, resiliency, tensile strength, and durabil- 
ity, but, in addition, is capable of resisting common 
liquids that harm rubber has recently been devel- 
oped by the Manhattan Rubber Mfg. Division of 
Raybestos-Manhattan, Inc., Townsend St., Passaic, 
N. J. This compound is known by the trade name 
of ‘““Paranite-G. O. P.” (gas-oil-proof). It does not 
swell, lose its tensile strength, or deteriorate when 
in contact with oil or rubber solvents at tempera- 
tures up to 150 degrees F. 

“Paranite G. O. P.” has a Thiokol base and is 
compounded with reinforcing pigments and vul- 
canizing agents. A fabric reinforcement can be 
supplied when necessary. The material is available 
in five grades having different physical character- 
istics that are suitable for a wide range of uses. 
Sheets of the material can be supplied 20 inches 
square and in thicknesses from 1/32 to 3/8 inch. 
Molded products of many shapes can also be fur- 
nished, as well as inner tubing for use in hose. 


A Nickel-Chromium Cast Iron that 
Resists Corrosion and Heat 


A new corrosion- and heat-resistant cast iron 
having the same coefficient of expansion as plain 
cast iron at elevated temperatures was shown for 
the first time by the International Nickel Co., New 
York, at the annual convention and exposition of 
the American Foundrymen’s Association in Chi- 
cago. This material consists of 28 to 32 per cent 
nickel, 4 to 5 per cent chromium, and the remainder 
cast iron. It is very tough, is machineable, and 
maintains its properties without deterioration at 
high temperatures. The hardness is from 140 to 
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940 Brinell, and the tensile strength is approxi- 
mately 30,000 pounds per square inch. 

This metal is intended for use in contact with 
plain cast iron or steel—for example, as a liner or 
insert—where it will attain a higher temperature 
than its surroundings, and must pass through the 
heating and cooling cycles without becoming sep- 
arated from the base metal that surrounds it. Ex- 
amples of its application are bushings and liners 
for pumps and compressors that handle hot liquids 
or vapors and automobile-engine valve-seat inserts. 


Chrome-Nickel-Molybdenum Steels 
for Heavy-Duty Work 


A series of chrome-nickel-molybdenum steels has 
recently been developed by A. Finkl & Sons Co., 
2011 Southport Ave., Chicago, Ill., for making 
heavy-duty forgings of medium and large cross- 
section. These steels are said to have excellent ma- 
chining properties and, at the same time, to resist 
wear and abrasion to a high degree. They are espe- 
cially resistant to torsional stresses and heat effects, 
and develop high physical properties due to the 
deep hardening characteristics. Field tests have 
proved the adaptability of these steels for highly 
stressed parts. 

There is a low-carbon series for such parts as 
drop-hammer piston-rods, heavy-duty crankshafts, 
locomotive axles, and piston-rods, crankpins, pinion 
shafts, highly stressed shafting, and the like. The 
medium-carbon series is intended for slightly larger 
sections and intricate shapes which will not permit 
a quenching operation in heat-treatment. This se- 
ries is generally used for large crankshafts, pinion 
shafts, gears, bridge trunnions, etc. 

There is also a medium-high carbon series for 
the larger sections, where penetration of hardness, 
great strength, and wear-resisting properties are 
desirable. Steels of this series are mainly applicable 
to die-blocks, large trunnion and pinion shafts, 
crankshafts, gears, dipper teeth, rolls, and the like. 


Steel with a Layer of 
Bonded Nickel 


“Nickel-Clad” steel—a hot-rolled bi-metal com- 
posed of a light layer of dense homogeneous nickel 
inseparably bonded to a heavy layer of steel plate— 
has been applied successfully in many fields of in- 
dustry by the Lukens Steel Co., Coatesville, Pa. 
Plates of “Nickel-Clad” steel are available in all 
thicknesses from 3/16 inch up. The nickel is from 
10 to 20 per cent-of the total thickness. 

This material provides the advantages of nickel 
in heavy plate construction at a moderate cost. Be- 
cause of the complete bond, plates of the material 
can be readily shaped into tanks, kettles, drums, 
etc., without buckling, peeling, or cracking of the 
nickel surface. In such applications, the nickel sur- 
face is immune to many corrosive elements, it elim- 


inates the discoloration of products, and it can be 
easily cleaned. As the thermal coefficients of ex- 
pansion for nickel and steel are practically the 
same, temperatures within the range where nickel 
and steel can be used will not affect the bond. 

Two finishes are available, “regular hot-rolled”’ 
and “hot-rolled and cleaned.” In the former, the 
nickel surface has the glossy, adherent nickel oxide 
film, dark olive-brown in color, that distinguishes 
the nickel from the steel surface. In the “hot-rolled 
and cleaned”’ finish, the oxide film is removed from 
the nickel surface, giving it a matt appearance 
nearly white in color. This finish, however, should 
not be confused with the luster of cold-rolled and 
full finished nickel. 


Beryllium Copper—A Copper Alloy 
that Can be Heat-Treated 


Beryllium copper, in sheets, strips, rods, wire, 
and tubes, has been added to the line of products 
of the American Brass Co., Waterbury, Conn., and 
the Riverside Metal Co., Riverside, Burlington 
County, N. J. The physical properties of beryllium 
copper can be varied by using different composi- 
tions and temperatures, and the properties can be 
improved remarkably by heat-treatment. 

As an example, the tensile strength of one test 
specimen of hard-drawn wire containing less than 
2.5 per cent beryllium was increased by heat-treat- 
ment from 108,000 pounds per square inch to 
190,000 pounds per square inch. This property 
makes it possible to fabricate the alloy in either an 
annealed or cold-worked state and then harden and 
strengthen it by subsequent heat-treatment. Cold- 
working also increases the hardness. 

Other advantages of the alloy are high tensile 
strength, high fatigue limit, and hardness. The 
hardness increases with the beryllium content. The 
electrical and thermal conductivity are relatively 
high, and the resistance to corrosion is comparable 
to that of copper. The alloy cannot be considered 
as free-cutting, but it is not difficult to machine. 

With the exception of welding in an induced at- 
mosphere of hydrogen, no commercial method has 
thus far been developed for welding beryllium cop- 
per satisfactorily. However, it can be brazed, silver- 
soldered, or soft-soldered with almost as much ease 
as pure copper. In appearance, beryllium copper 
closely resembles pure gold. 

Parts made of beryllium copper are heat-treated 
by holding them for a definite time at a temperature 
between approximately 500 and 600 degrees F. A 
low temperature over a given period is said to 
produce more satisfactory results than a high tem- 
perature over a shorter period. Salt or oil baths 
effect hardening in shorter time than a dry atmos- 
phere. Annealing is accomplished by heating to 
between 1450 and 1475 degrees F. 

Forgings die-pressed from beryllium copper can 
be supplied by the American Brass Co. within cer- 
tain limitations. 
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A Sealing Solution for 
Porous Castings 


A process for reclaiming sweating or leaking 
castings that heretofore have had to be scrapped 
has been developed by the Bakelite Corporation, 247 
Park Ave., New York City. It may be used for 
aluminum, bronze, brass, and nickel silver castings, 
and is suitable for either sand or die castings. In 
this process, a Bakelite sealing solution is used, 
which is said to insure castings that will pass the 
most exacting inspections and tests. The solution 
cannot be relied upon to seal castings containing 
blow-holes, sand holes, or other decided defects, but 
is satisfactory for ordinary porous castings, spongy 
spots, or sweating leaks. | 

After the casting has been cleaned to insure free- 
dom from grease or dirt, it should be plugged or 
otherwise set up so that it can be filled with the 
sealing solution. Air at a pressure of about 250 
pounds per square inch should then be applied to 
force the solution into the pores of the casting. 
When the solution begins to come through the por- 
ous spots, which usually requires from two to five 
minutes, or after the casting has been subjected to 
treatment for a maximum of thirty minutes, the 
pressure should be relieved and the solution drained 
from the casting. The treated part is then placed 
in an oven and baked one or two hours at a tem- 
perature of from 275 to 300 degrees F., the exact 
time and temperature depending upon the weight 
of the casting and the type of oven used. 


Stainless Steel Adopted for 
Valve Packing 


A new form of laminated packing consisting of 
stainless steel rings with fiber asbestos between 
them is now supplied in seatless blow-off valves 
made by the Yarnall-Waring Co., 7700 Norwood 
Ave., Philadelphia, Pa. This packing has been 
adopted to meet the exacting requirements of high 
steam pressures. Even at pressures as high as 2100 
pounds per square inch, the packing eliminates 
leakage. The packing is said to last six times as 
long as that previously used. 


A Flexible Wire Rope with Strands 
of Stainless Steel 


A line of flexible wire rope known as “Korod- 
less” has been placed on the market by the Hazard 
Wire Rope Co., Inc., 280 Park Ave., New York 
City. Alloy steel containing 18 per cent chromium 
and 8 per cent nickel is used for the strands of this 
wire rope, which is regularly made in sizes from 
3/32 to 5/8 inch in diameter. 

The non-tarnishing and _ corrosion-resistance 
properties of the stainless steel serve to keep the 
rope bright and free from rust even when subjected 
to severe salt spray tests. Although made especially 
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to meet the requirements for yacht rigging, the fact 
that this flexible wire rope is immune to rust, pos- 
sesses great tensile strength, and is obtainable in 
various arrangements of strands that cover a 
broad range of flexibility requirements obviously 
makes it well adapted for many mechanical uses. 


Pipe Made of Hard Rubber 
is Acid-Resistant 


Hard rubber pipe, with a coupling of the same 
material on each 10-foot length, is being made by 
the American Hard Rubber Co., 11 Mercer St., 
New York City. As this pipe is acid-resistant both 
inside and outside, it is suitable for conveying 
liquids that would corrode many metals. It has been 
applied successfully for draining acid mine water. 

The coupling of each pipe length is unique in 
having annular ‘teeth” of flexible rubber molded 
around the inside. These “teeth” eliminate thread- 
ing and machining operations. The pipe is sup- 
plied in 2- and 3-inch sizes. It is so light that a 
man can readily carry 50 feet of the pipe. 


Zinc-Coated Wire that is 
Remarkably Ductile 


A zinc-coated wire, the coating of which is so 
ductile and adherent to the base that it can be sub- 
jected to severe bending and forming operations 
without damage, has been introduced on the market 
by the Bethlehem Steel Co., Bethlehem, Pa. This 
“Bethanized” wire can be bent back flat against 
itself, through an angle of 180 degrees, or formed 
into a coil having an inside diameter as small as 
the diameter of the wire itself without cracking or 
flaking of the zinc coating. 

Coatings two or three times as heavy as are ob- 
tainable by ordinary galvanizing processes can be 
applied. Thus the new wire is suitable for use under 
conditions too severe for ordinary galvanized wire. 


Stainless Steel Used in the 
Beer Barrel Industry 


Because of the chemical action of beer, many 
breweries line the inside of wooden and carbon- 
steel beer barrels with pitch prior to filling them. 
With a view to eliminating the need of this pitch 
lining operation, the Groen Mfg. Co., Inc., 4535 
Armitage Ave., Chicago, Ill., has brought out a 
barrel having an inner shell of solid stainless steel 
surrounded by a shell of carbon steel. 

The stainless steel shell can be steam-sterilized 
and rinsed, and then filled with beer without the 
delay and expense involved in applying pitch. The 
initial cost, naturally, is greater than that of or- 
dinary carbon-steel barrels. In the half barrel size, 
the inner shell contains 15 pounds of No. 16 and 
No. 20 gage stainless steel, while the outer shell 
consists of 30 pounds of No. 14 gage carbon steel. 
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NEW TRADE LITERATURE 


WELDING EQUIPMENT. Linde Air 
Products Co., 30 E. 42nd St., New 
York City. Booklet entitled “Ox- 
welding for General Maintenance,” 
describing the use of: the oxy- 
acetylene process of welding and 
cutting for the reclamation of broken 
and worn machine parts, and for the 
alteration, fabrication, and installa- 
tion of equipment. The equipment 
covered includes piping, tanks and 
containers, machine elements, engine 
and pump parts, frames, and convey- 
ing equipment. Special attention is 
given to the repair of worn parts by 
bronze-surfacing and hard facing. 
One of the valuable features of the 
book is a chart giving thirteen sim- 
ple tests for identifying the more 
common metals. 


INTERCHANGEABLE COUNTERBORES. 
Continental Tool Works Division of 
Ex-Cell-O Aircraft & Tool Corpora- 
tion, 1200 Oakman Blvd., Detroit, 
Mich. Catalogue CT-233, covering 
the Ex-Cell-O standard line of coun- 
terbores with straight- and tapered- 
shank holders, stop-collar holders, 
and adjustable-length holders. A de- 
scription of the tapered drive holder 
is also included. Various counterbore 
sets consisting of standard holders 
and cutters are illustrated. One sec- 
tion of the catalogue is devoted to 
special-operation tools, and shows the 
wide range of work handled by this 
type of tool. 


STEEL. Inland Steel Co., First 
National Bank Bldg., Chicago, IIL, 
has published a new book planned 
with particular reference to the 
Century of Progress Exposition in 
Chicago. The book contains a short 
illustrated history of the develop- 
ment of the company and the part 
that it has played in the progress of 
the Central West, as well as a de- 
scription of the production of steel, 
written in non-technical language. 
Another section of the book illus- 
trates the wide diversity of the ap- 
plication of steel in the modern 
world. 


HONING MACHINES. Barnes Drill 
Co., Inc., 814 Chestnut St., Rockford, 
Ill. Bulletin 121, containing a com- 


plete description of the honing pro- 


Any of these Publications 
can be Obtained by Writ- 
ing to the Manufacturer 
or to MACHINERY. Send 
for Your Copy Today. 


cess for finishing the bore of cyl- 
inders with extreme precision and 
uniformity of surface at a low pro- 
duction cost. The bulletin also con- 
tains data on various honing jobs, 
including speed, amount of stock 
left in cylinder, production time, 
and other information. Honing fix- 
tures and heads of various styles 
and different types of honing ma- 
chines are shown. 


ELECTRIC EQUIPMENT. Westing- 
house Electric & Mfg. Co., East 
Pittsburgh, Pa. Leaflet 20499, de- 
scriptive of combination linestarters 
for squirrel-cage and wound-rotor 
induction motors. This equipment is 
applicable to machine tools, textile 
machinery, pumps, fans, and other 
equipment where remote control is 
desirable. Leaflet 20576, describing 
the characteristics, construction, and 


-applications of Type MT small trans- 


formers for bell ringing, signaling, 
furnace control, oil burner equip- 
ment, etc. 


METALLIZING EQUIPMENT. Metal- 
lizing Co. of America, Inc., 1218 
Long Beach Ave., Los Angeles, Calif. 
Booklet containing twenty pages 
covering the applications, advan- 
tages, and accessory equipment em- 
ployed in the spray metallizing pro- 
cess. A list of the objects coated, 
the type of metal used, and the pur- 
pose of the coating is included. The 
book contains over fifty photographs 
showing different types of work that 
have been done in a variety of in- 
dustries. 


ROLLER BEARINGS. Bantam Ball 
Bearing Co., South Bend, Ind. Book- 
let containing engineering data on 


Bantam roller bearings using small- 
diameter rollers without cages. The 
data includes charts for finding the 
lead factors based on the hardness 
of the raceways, rated load capacity 
of bearings, formulas for finding 
the approximate number of rollers, 
pitch diameter, and safe load, and 
much other information of value to 
the designer. 


ELECTRIC EQUIPMENT. Electric 
Controller & Mfg. Co., 2700 E. 79th 
St., Cleveland, Ohio. Bulletin 1035-A, 
illustrating and _ describing the 
Youngstown safety limit stops for 
alternating- and direct-current mo- 
tors. Combination bulletin and price 
sheet 1184, descriptive of the new 
EC&M Type A safety switches. 
Several new price sheets have also 
been issued for insertion in the 
EC &M bulletin binder. 


LEATHER BELTING. E. F. Houghton 
& Co., 240 W. Somerset St., Phila- 
delphia, Pa. Wall chart on the care 
of leather belting, containing valu- 
able data for belt users and plant 
engineers. Among the subjects cov- 
ered are: How and when to dress 
belting; belt fastenings; how to lace 
a belt; how to put on a belt; tables 
showing the width of belt for any 
drive; rules for figuring speeds, pul- 
ley ratios, etc. 


STAINLESS ALLOYS. Republic Steel 
Corporation, Central Alloy Division, 
Massillon, Ohio. Booklet entitled 
“The Welding of Enduro Stainless 
Alloys,” containing a large fund of 
information on various welding 
methods as applied to different types 
of Enduro stainless alloys, including 
electric arc welding, gas welding, 
spot and projection welding, seam 
welding, and flash welding. 


REDUCTION GEARS. Poole Foundry 
& Machine Co., Baltimore, Md. Cat- 
alogue describing the Poole single, 
double, and triple herringbone gear 
units. The catalogue contains sep- 
arate dimension sheets for each type 
and size, the dimensions being given 
directly on a line drawing of the 
unit. Weights, horsepower ratings, 
speeds, and ratios are given on the 
same sheet for convenient reference. 


MACHINERY, July, 1933—735 


° 


SPEED REDUCERS AND GEARs. D. O. 
James Mfg. Co., 1120 W. Monroe St., 
Chicago, Ill. Bulletin 11, containing 
specifications for D. O. James right- 
angle, spiral bevel gear speed re- 
ducers. Tables of ratings and com- 
plete dimensions, as well as_ price 
lists, are included. Tables of horse- 
power ratings are also given for 
straight-tooth bevel gears and for 
straight and spiral bevel gears. 


UNIVERSAL GRINDING MACHINES. 
Landis Tool Co., Waynesboro; Pa. 
Catalogue L33, illustrating and de- 
scribing in detail Landis 14-inch 
Type C hydraulic universal grinding 
machines. Specifications are given 
for the three sizes of machines, 
namely, 14 by 36 inches, 14 by 48 
inches and 14 by 72 inches. 


DRAW-IN COLLETS. Hardinge Bros. 
Inc., Elmira, N. Y. Circular con- 
taining specification table of 
Hardinge draw-in collets for all types 
of lathes and milling machines. The 
table gives maximum capacity, major 
dimensions, and prices. A list of the 
size and style of collet applicable to 
different makes of standard machine 
tools is also given. 


STAINLESS STEELS. Allegheny Steel 
Co., Brackenridge, Bulletin 


The Cheerful Side 


Business really is better! Orders 
for machine tools during the month 
of May increased 50 per cent over 
the orders booked in April. Live in- 
quiries are also reported. The im- 
provement in the steel industry is 
reflected in many branches of the 
metal-working industry. Railway car 
loadings have consistently exceeded 
those for corresponding weeks last 
year. 

Kk. F. Houghton & Co., Philadel- 
phia, Pa., writes that the company’s 
sales for the month of May were the 
highest for any month in over a year 
and were nearly 25 per cent greater 
than those for May, 1932. 

May production of motor vehicles 


by companies’ belonging to the 
National Automobile Chamber of 
Commerce was highest’ in 


twenty-two months. The May output 
of 172,888 units for the companies 
mentioned represented a gain of 23 
per cent over April this year, and 
was 51 per cent greater than for 
May last vear. 

The Bastian-Blessing Co., Chicago, 
lll., finds that the demand for beer 
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the of 


fabrication 
Allegheny stainless steels. Specific 
instructions are given for welding, 


treating of 


annealing and pickling, shearing, 
blanking and punching, forming and 
drawing, drilling, sawing, machin- 
ing, spinning, riveting, brazing, and 
soldering. 


GRINDING WHEEL HEAps. Heald 
Machine Co., Worcester, Mass. Bul- 
letin descriptive of Heald “Red 


Head” grinding wheel heads. A com- 
plete description of the design, 
construction, and method of manu- 
facturing and assembling’ these 
wheel-heads is given, as well as a list 
of the various sizes and styles. 


BURRING TOOLs. Pratt & Whitney 
Co., Hartford, Conn. Bulletin de- 
scriptive of the line of Keller burs 
made by this company. Some of the 
many applications of these tools in 
all branches of industry are _ illus- 
trated, and the wide variety of 
shapes, sizes, and cuts in which these 
burs are available is listed. 


SHEET-METAL WORKING MACHINES. 
Niagara Machine & Tool Works, 
637-697 Northland Ave., Buffalo, 
N. Y. Bulletin 64-D, illustrating and 
describing Niagara double crank 
power presses for producing pressed- 


pumps and other equipment used in 
connection with the handling of beer 
exceeds the company’s capacity. It is 
stated that the company has 450 men 
working overtime, in comparison 
with 80 men employed part time a 
few months ago. 

The payroll of the Inland Steel Co., 
Hammond, Ind., is the largest in two 
years. Unemployment relief officials 
stated that in that locality 1500 fam- 
ilies would be taken from the relief 
rolls as the result of recently created 
jobs. 


* * * 


Is this the Solution? 


In the June 14 number of Com- 
merce and Finance, under the head- 
ing “Mine, Thine, and Ours,” the 
following comment is published on 
the question as to why productive 
power and public consuming power 
do not balance. 

“Whence comes the vast wealth 
whose accumulation and use as cap- 
ital at one time fructifies the labor 
of the nation, creating general pros- 
perity, and at another time seems to 
evaporate, leaving the nation unem- 


metal parts such as are used in air- 
planes, automobiles, electrical equip- 
ment, refrigerators, ete. 


STEELS. Firth-Sterling Steel Co., 
McKeesport, Pa. Circular announ- 
cing the Firth-Sterling line of tool 
and alloy steels, stainless steels and 
sintered carbides. The circular brief- 
ly describes the various brands and 
the special applications for which 
each is intended. 


VARIABLE-SPEED TRANSMISSION. 
Lenney Machine & Mfg. Co., War- 
ren, Ohio. Circular containing a 
description of the operating principle 
of the new Lenney (infinite) vari- 
able-speed transmission. Perform- 
ance data and price lists are included. 


PRECISION INSTRUMENTS. George 
Scherr Co., 128 Lafayette St., New 
York City. Circular Fe 142e, illus- 
trating and describing the Zeiss 
optical protractor level for accu- 
rately setting plane or cylindrical 
work to any desired angle. 


BALL BEARINGS. New Departure 
Mfg. Co., Bristol, Conn. Loose-leaf 
bulletin No. 202 FE, illustrating and 
describing the application of ball 
bearings in a radial, vane type, hy- 
draulic pump. 


ployed, suffering privation 
midst of plenty? 

“The Socialist calls it ‘surplus 
value’ wrung from the workers in 
the form of ‘profit,’ thus explaining 
to his own satisfaction why the 
wages and salaries paid the workers 
are insufficient to buy the com- 
modities their work has produced, as 
a result of which they accumulate, 
which is called over-production. 

“The Socialist explanation is 
crude, unscientific, and fails to ex- 
plain the whole phenomenon. 

“Society as a whole creates values 
separate and distinct from the values 
created by individuals, and these 
values attach to the lands occupied 
by civilized communities. It is these 
socially created values, flowing into 
private hands by virtue of our anti- 
quated and unscientific system of 
land tenure and taxation, which 
form the nucleus of the large sums 
used in investment and speculation, 
and, indeed, are the real things in 
which the financial community in- 
vests and speculates. 

“The public loses the values it 
creates because it knows not what is 
‘mine, thine, and ours.’” 


in the 
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Shop 


Machine Tools, Unit Mechanisms, 

Machine Parts and Material- 

Handling Appliances Recently 
Placed on the Market 


Bullard Single-Spindle Automatic Vertical Lathe 


“Flex-Au-Mobility,” which 
stands for flexibility, automati- 
city, and mobility, is the keynote 
of a single-spindle automatic 
vertical lathe being introduced 
on the market by the Bullard Co., 
Bridgeport, Conn. Because of 
its fundamental characteristics, 
the machine falls into that class 
of equipment which functions 
efficiently on short runs or on 
higher production schedules. It 
has three heads, each with indi- 
vidual feeds and directions of mo- 
tion, which are designed for mul- 
tiple tooling with standard type 
tools of extreme simplicity and 
rigidity. 

In this respect, the machine 
is especially suited for single- 
unit installation on jobs requir- 
ing only one chucking. However, 
it is also suitable for use in bat- 
teries. Its feature of mobility 
permits the breaking up of a bat- 
tery of machines for distribution 
in other multiples or as single 
units at points where they may 
be required. 


Flexibility in a machine tool 
is most important from the 
standpoint of tool set-ups and 
their functions. The two univer- 
sal slides and one vertical center 
slide are individually controlled 
by independent feed mechanisms, 
which give a total stroke of 20 
inches. For chucking work, the 
universal slides are provided 
with a downward and inward 
movement, while the center slide 
has a vertical movement only. 

Through the application of a 
tailstock, this machine can be 
converted into a center turning 
lathe. The universal slides may 
then be arranged to feed inward, 
downward, outward, and up- 
ward. Auxiliary units can also 
be provided for drilling and 
threading operations. A rapid 
traverse for the three heads 
through one independent motor 
is provided. The traverse may be 
selected for any individual head. 

The simple tool-holders em- 
ployed are easily and securely 
attached to the slides. They can 


be quickly rearranged for vari- 
ous diameters, changes in work 
design, or for changes requiring 
an entirely different set-up. The 
variety of angular settings 
which can be obtained with the 
tooling increases the scope of op- 
erations with a given number of 
blocks and adds to the simplicity 
of the set-up. The accompany- 
ing line illustration shows a 
complete set of side-head turning 
and facing blocks for which 5/8- 
by 1 1/2-inch tool bits of various 
styles can be furnished. The 
dotted lines represent the an- 
gular settings obtainable with 
these tool-blocks. Somewhat sim- 
ilar tool-blocks can be supplied 
for the center head. 

Each of the three heads is pro- 
vided with eighty independent 
feeds, obtained by means of 
change-gears in their respective 
feed mechanisms. There are also 
eighty speeds for the table, the 
maximum being 800 revolutions 
per minute. Different speed 
ranges are made_ available 
through a two-way clutch which 
provides for changing the spin- 
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Complete Set of Turning and Facing Tool-blocks for the Bullard 
Single-spindle Automatic Vertical Lathe 


dle speeds in the ratio of 3 to 1 
or 1 to 3, from the basic spindle 
speeds. This clutch is automat- 
ically controlled during the cycle 
of the machine. It permits tak- 
ing sweeping cuts or reaming, 
tapping, or threading at slower 
speeds, and finishing at higher 
speeds. 

The 12-inch chuck, which has 
a maximum diameter of 14 inch- 
es, is mounted on a heavy steel 
spindle that runs in Timken 
bearings. It is equipped with an 
in-built adjustable power oper- 
ator which is controlled through 
the foot-treadle. Adjustment of 
the jaw pressure to suit light or 
heavy pieces is available by 
means of a screw located at the 
side of the machine. 

Other general features of the 
machine include simplified ver- 
tical construction; normal oper- 
ation through one handle and 


one foot-treadle; tool setting 
flexibility by means of four 
electric push-buttons; and a 


screw-feed mechanism that 
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adapts the machine for thread- 
cutting operations. Of the four 
electric push-buttons, one is an 
emergency control which stops 
all functions; the second controls 
the chuck motion; the third con- 
trols the head traverse advance; 
and the fourth the head traverse 
return. A fifth push-button con- 
trols the pump motor. 

All bearings throughout the 


machine are of the anti-friction 
type and are lubricated by an 
automatic continuous-flow  sys- 
tem. This system also supplies 
lubricant to all wearing surfaces 
of the three heads. Filtered oil 
is circulated under pressure 
from a 30-gallon reservoir in the 
base. There is also a 40-gallon 
reservoir in the base for cutting 
coolant. 

All the motors on the machine, 
that is, the motors for the main 
drive, rapid traverse, and lubri- 
cation system, are electrically in- 
terlocked, thereby eliminating 
numerous mechanical interlocks 
and reducing maintenance. The 
electrical control of the machine 
is completely automatic during 
the cycle, but the machine can 
also be controlled independently 
by the push-buttons. The main 
drive motor is of 20 horsepower 
capacity and is direct-connected, 
as is also the 3-horsepower rapid- 
traverse motor. A _ 1/2-horse- 
power motor drives the lubricant 
pump. 

This single-spindle automatic 
vertical lathe has a capacity for 
work 10 inches in diameter by 
32 inches in height when cutting 
with cross-slides, and 10 inches 
in diameter by 36 inches in 
height when cutting with center 
slides. There is a possible swing 
in the clear of 18 inches diam- 
eter by 17 1/2 inches in height. 
Compactness and ruggedness are 
additional features of this ma- 
chine, the required floor space 
being only 57 by 67 inches, with 
a weight of approximately 
11,000 pounds, not including the 
motors. 


Rockford Press with Automatic Feed and Brake 


Among the features of a No. 
5R inclinable press recently de- 
veloped by the Rockford Iron 
Works, 648 Race St., Rockford, 
Ill., are an automatic double roll 
feed with a silent friction drive, 
a scrap cutter, and an automatic 
brake. The roll feed will handle 
stock up to 8 1/2 inches wide and 
will feed any desired length from 
0 to 12 inches. The length of 
feed is adjustable in fine incre- 
ments by means of the crank- 


handle seen on the left-hand side 
of the machine. Helical gears 
running in an oil bath drive the 
rolls. The rolls are provided 
with both a hand and a power 
release. 

The scrap cutter is cam-oper- 
ated. It can be adjusted to or 
from the rolls, so that the scrap 
can be cut at or near the center 
of the space from which the 
blank has been cut, thus reliev- 
ing the strain on the shear. 
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To avoid overloading the 
brake during continuous opera- 
tion, the brake lever is connected 
to the treadle mechanism by 
means of a toggle joint. When 
the treadle is depressed, the 
brake is released and stays in- 
operative until the treadle is re- 
leased, at which time the toggle 
resets the brake and the press is 
stopped at the top of the stroke. 
The clutch is of the sliding key 
type. It is so designed that when 
one end of the clutch bolt be- 
comes marred or worn, the bolt 
can be reversed in a few min- 
utes and the press again placed 
in operation. 

The particular press shown 
operates at a speed of 125 
strokes per minute. It is equipped 
with a three-station die, two of 
the stations being cutting dies 
that demand close accuracy. The 
press has a capacity of 50 tons. 
Other sizes of machines and dif- 
ferent types of feeds are also 
built by the concern. 


Hydraulic Self-Contained Heavy-Duty 
Stamping Press 


A hydraulic press with a nor- 
mal capacity of 1500 tons was 
recently built by the Hydraulic 
Press Mfg. Co., Mount Gilead, 
Ohio, for heavy  sheet-metal 
stamping, forming, embossing, 
and similar die work. This ma- 
,chine is shown in the accompany- 
ing illustration. The bolster 
plate measures 48 by 48 inches, 
and the slide, 40 by 40 inches. 
The press has a maximum open- 
ing of 18 inches, a maximum 
travel of 12 inches, and a min- 
imum shut height of 6 inches. 
The same type of machine is 
built in a series of standard 
sizes with pressures ranging 
from 100 to 2000 tons. 

The press is entirely self-con- 
tained, a motor-driven pressure 
generating pump being mounted 
at the rear of the head. The 
entire supply of oil employed as 


a pressure fluid and for lubri- 
cating purposes is contained in 
an overhead tank. No outside 
sources of pressure, such as ac- 
cumulators, are required. 

Operating flexibility is ob- 
tained through various controls. 
The cycle can be carried out in 
completely automatic sequence, 
making single strokes or running 
continuously, according to the 
setting of the electric control. 
When desired, the automatic 
cycle control may be cut out and 
all press movements controlled 
manually through a lever that 
governs the speed of ram travel, 
as well as its direction. The pat- 
ented “Fastraverse” system con- 
stitutes a simple means of effect- 
ing rapid advance of the ram to 
the work, quick reversal upon 
reaching the desired pressure, 
and rapid return. 


Rockford Press with Automatic Feed, Scrap Cutter, 
and Automatic Brake 


Self-contained Hydraulic Stamping Press with 
Normal Capacity of 1500 Tons 
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Niagara Shear with Independent Chuck for Lower Knife, Air-counter- 
balanced Cross-head, and Patented Hold-down 


Niagara No. 10-M Shears 


The latest addition to the line 
of M Series shears built by the 
Niagara Machine & Tool Works, 
637-697 Northland Ave., Buffalo, 
N. Y., for handling heavy plates 
is the No. 10 machine here illus- 
trated. (The No. 14 machine was 
described. in January, 1930, 
MACHINERY, page 411.) A fea- 
ture of the new machine is the 
provision of an _ independent 
chuck for carrying the lower 
knife. This construction permits 
permanent location of the bed 
and facilitates adjustments for 
correct knife alignment. 

The_ box-section cross-head 
which carries the upper knife is 
counterbalanced by air cylinders 
mounted in the crown. These 
cylinders can be connected di- 
rectly to the regular shop air 
line. There is practically no loss 
of air, because the down stroke 
of the press forces the air back 
into the line. The cross-head is 
counterbalanced in all positions. 

Another important feature of 
this machine is the patented 
hold-down. Each foot of the 
hold-down is arranged with an 
individual spring cushion. The 
feet are self-adjusting for dif- 
ferent thicknesses of materials 
and build up the pressure as the 
thickness of the material in- 
creases. Sheets of shorter length 
than the maximum capacity of 
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the shear are gripped with uni- 
formity without tilting the hold- 
down, regardless of whether they 
are cut in the center of the ma- 
chine or at either end. The shear, 
in the same stroke, can cut full- 
capacity plate at one end and 
light-gage plate at the other. 

A jaw clutch with hardened 
tool-steel inserts on both the 
striking and backlash surfaces 
drives the main shaft. The oper- 
ator strips the clutch mechanism 
by means of the foot-bar at the 
front of the shear. Unless this 


foot-bar is kept depressed, the 
main shaft will make but one 
revolution and ston at the top of 
the stroke. 


Lewis Improved Wire 
Straightening and 
Cutting Machine 


Many improvements have re- 
cently been made in the wire 
straightening and cutting ma- 
chine built by the Lewis Machine 
Co., 1592-1600 E. 24th St., 
Cleveland, Ohio, which was ori- 
ginally described in June, 1931, 
MACHINERY, page 807. The front 
feed housing is now so con- 
structed that it can be raised and 
lowered to keep the wire always 
in the center of the die. Bevel 
gears running in an oil bath are 
supplied in the housing and the 
unit is sealed against leakage of 
oil. 

The entire straightener hous- 
ing and feed-rolls also run in a 
bath of oil. They are connected 
to the front housing by a shaft 
equipped with two _ universal 
joints so as to permit the front 
feed housing to be raised and 
lowered. Power for driving the 
rolls of the two housings is de- 
livered through a chain and 
sprockets driven from the fly- 
wheel and the feed transmission 
box. The flywheel and the feed 


Lewis Wire Straightening and Cutting Machine of. 
Improved Construction 
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transmission gears 
have been placed in 
one box at the rear of 
the machine. The 
drive from the gear- 
box to the flywheel is 
also through sprockets 
and a chain. 

The cut-off lever is 
operated by a cam of 
new design which re- 
quires only a_ small 
portion of a revolu- 
tion for cutting the 
wire. During the re- 
mainder of the revolu- 
tion, the wire is feed- 
ing through the ma- 
chine. The return cam 
is equipped with a 
spring to prevent 
backlash. There is a 
positive wire stop. 


Silent Base for Buffalo 
Ventilating Fans 


The Buffalo Forge Co., Buf- 
falo, N. Y., has developed a silent 
floating base for’ ventilating 
fans, which is intended for use 
where extremely quiet operation 
is important. This base was 
designed to remove all traces of 
motor hum which is normally 
picked up and magnified by the 
fan base and foundation. Flex- 
ible rubber insulators, so de- 
signed that there is no metal 
contact between the bolts that 
hold down the base and the fan, 
provide a damping effect. The 
rubber in the insulators is in 
shear, thus insuring long life. 


Farrel-Birmingham 
Heavy-Duty Roll Grinder 


Metal rolls up to 60 inches in 
diameter by 20 feet long can be 
ground in a heavy-duty machine 
recently completed by the Far- 
rel-Birmingham Co., Inc., An- 
sonia, Conn. This machine is 
intended for taking both heavy 
rough grinding cuts and light 
finishing cuts on the rolls used 
in strip and sheet mills. It will 
accommodate the backing rolls 
used in four-high mills. The ma- 
chine is among the largest of 


Ventilating Fan with Floating Base Designed 


to Eliminate All Noise 


its type in the world. It has a 
shipping weight of approximate- 
ly 177,000 pounds and occupies 
a floor space of 15 feet 2 inches 
by 40 feet 7 inches. 

This grinder incorporates a 
number of new features de- 
signed to eliminate vibration, 
promote the accuracy of crown- 
ing, concaving and_ straight 
grinding, and enable rolls to be 
refinished in the shortest pos- 
sible time. The main improve- 
ment is in the method of driving 
the roll. A multiple V-belt drive 


has been selected for 
the headstock as the 
result of experiments 
made with two ma- 
chines of 32-inch ca- 
pacity, on which the 
regular geared heads 
were replaced with 
heads driven by mul- 
tiple V-belts. 

The speed reduction 
from the motor to the 
roll is obtained 
through four multiple 
V-belt drives, three of 
which are used at one 
time. A jaw clutch 
between the two in- 
termediate drives 
makes possible a roll 
speed range from 
6 1/2 to 67 revolu- 
tions per minute with 
a standard 4 to 1 ratio 
motor. 

A backlash eliminating gear 
has been added to the patented 
crowning device. This gear in- 
sures close synchronism between 
the wheel carriage and the wheel 
when crowning or concaving a 
roll. The crowning device itself 
produces an accurate curve for a 
crowned or concave roll, sym- 
metrical on both sides of the roll 
center. The crowning device 
eccentric has been moved closer 
to the way to give firmer sup- 
port to the wheel and eliminate 
vibration at this point. Settings 


Farrel-Birmingham Grinder which Handles Rolls up to 60 Inches 
in Diameter by 20 Feet Long 
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can be quickly made for any 


curve. 


Other standard features of 
Farrel grinders incorporated in 
the new machine include a dead- 
center headstock and footstock; 


a flexible faceplate drive; a 
water-shedding front bed; cen- 
tralized controls; inverted V- 
ways; and flexible steel covers 
for the carriage ways and drive 
rack. 


Cleereman Drilling Machines 


A line of automatically oiled, 
anti-friction, high-speed drilling, 
boring, reaming, and tapping 
machines, developed by the 
Cleereman Machine Tool Co., 
Green Bay, Wis. (for- 
merly the Green Bay 


Nine feed changes are avail- 
able in geometrical progression 
through sliding gears and a pos- 
itive tooth clutch. Tap leads to 
suit the cutting of twelve, 


any additional threads that it 
may be desired to cut. 

The multiple disk clutch is 
easily adjustable and is mounted 
on anti-friction bearings. By 
the addition of two gears and a 
clutch, a quick-reverse tapping 
attachment can be built into the 
machine. A depth gage facili- 
tates operations. 

A feature of the machine to 
which particular attention is 
called is the control. The adjust- 
ing turnstile for the spindle, the 
hand feed to the spindle, and the 
quick-change levers are 
so located that the op- 


Barker Machine & Tool 
Works), is being intro- 
duced on the market by 
the national distrib- 
utor, the Bryant Ma- 
chinery & Engineering 
Co., 400 W. Madison 
St., Chicago, Ill. In de- 
signing these machines, 
the manufacturer has 
had future require- 
ments in mind, and has 
therefore provided un- 
usually high _ speeds. 
Spindle speeds as high 
as 1700 revolutions per 
minute adapt the ma- 
chine for the use of 
tungsten- and _ tanta- 
lum-carbide tools. The 
line includes six sizes, 
which have capacities 
for drilling from 1 1/2- 
inch to 2-inch holes in 
SAE 1035 steel. The 
swings range from 20 
to 28 inches. 


erator can grasp them 
naturally without tak- 
ing his attention from 
the work. Another fea- 
ture is the automatic 
lubrication system. All 
gears and bearings are 
completely enclosed and 
receive a continuous 
supply of filtered oil 
under suitable pressure. 
The amount of oil nec- 
essary for lubricating 
the spindle and its 
bearings at various 
speeds can be quickly 
adjusted so that there 
will be no dripping. 
Particular attention has 
also been given to the 
oiling of the friction 
clutch and tapping at- 
tachment. 

The head of these 
machines is a unit 
within itself, and _ it 
can be arranged in 


The lower end of the 
spindle revolves in a 
heavy-duty roller bear- 
ing, and the upper part 
in a_ phosphor-bronze 
bushing. Ball thrust bearings 
are supplied at both the upper 
and lower ends. The driving end 
has six integral keys and is 
driven from the helical back- 
gears by a long sleeve which 
revolves in precision anti-fric- 
tion bearings. A revolution coun- 
ter can be incorporated in the 
head to show the exact spindle 
speed. Twelve speeds are ob- 
tained with only thirteen gears. 
The speeds are in geometric pro- 
gression with a ratio of 38 to 1. 
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Cleereman Automatically Oiled, Anti-friction, 


High-speed Drilling Machine 


eighteen, twenty-four, and thirty- 
six threads per inch are built in- 
to the feed mechanism. Pick-off 
gears can be provided to suit 


gang style with from 
two to six spindles. A 
number of heads can 
be built into special 
machines for multiple- 
spindle, single-purpose opera- 
tion. Different types of tables 
can be supplied, such as circular, 
square, and compound. 


Cincinnati Milling Machine with 
Auxiliary Spindle 


Die-sinking operations have 
been facilitated on the No. 4 
vertical high-power milling ma- 
chine built by the Cincinnati 
Milling Machine Co. and Cincin- 


nati Grinders, Inc., Cincinnati, 
Ohio, through the provision of 
an auxiliary spindle, which is 
mounted directly on the spindle 
head. The auxiliary spindle is 
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especially suitable for operations 
in which it is necessary to swivel 
the cutter for milling at angles, 
as in machining dies of the sizes 
common in railroad shops. At 
the same time, the standard 
spindle is available for regular 
vertical milling jobs. 

The auxiliary spindle is driven 
from the main spindle through 
bevel gears. It can be swiveled 
90 degrees either side of the ver- 
tical. A clutch provides for dis- 
connecting the auxiliary spindle 
when it is not in use. The dis- 


these two large handwheels, the 
operator can follow the outline 
of dies accurately. 

The machine illustrated has a 
column 4 inches longer than 
standard, so as to give a maxi- 
mum distance of 27 inches from 


the faces of the spindles to the 
table, but the column could be 
lengthened, if required, to give 
a maximum vertical range of 33 
inches. The table can be length- 
ened to permit a maximum 
travel of from 54 to 92 inches. 


Hisgen-Nube Automatic Die Sinking 
and Copying Machine 


The cavities of forming, 
stamping, embossing, or drop- 
forging dies, molds for synthetic 


while the die-block or mold to 
be milled is mounted on the 
work-table at the right. These 


Vertical Milling Machine with Auxiliary Spindle 
that Facilitates Die-sinking Operations 


tance between the center lines 
of the two spindles is 8 1/2 
inches. Sixteen spindle speeds 
ranging from approximately 17 
to 480 revolutions per minute are 
available for both spindles. 

This machine, as arranged for 
die-sinking, is equipped with a 
special handwheel at the right 
front of the saddle for moving 
the table longitudinally at the 
same rate as the cross-feed move- 
ment that is produced by turn- 
ing the large handwheel at the 
front of the knee. By means of 


Fig. 1. 


plastics, and other work with 
raised or sunken surfaces can be 
engraved or machined on the 
Type A.G.F. automatic die-sink- 
ing and die-copying machine 
illustrated in Fig. 1. This ma- 
chine has been placed on the 
market by the Curd Nube Ma- 
chine Co. of America, 117 W. 
Lake St., Chicago, IIl. 

A full-sized model of the cav- 
ity or profile to be produced in 
the work is mounted on the 
tracing or pattern table on the 
left-hand side of the machine, 


Hisgen-Nube Machine for Milling and En- 


graving Dies, Molds, etc., in Three Directions 


tables can be held stationary or 
be made to revolve automatically. 
When the machine is started in 
operation, a rotating tracer is 
automatically guided over the 
model to move the cutter in and 
out, up and down or crosswise 
over the work. In this way, ir- 
regular shapes of any contour 
can be accurately reproduced. 
Old worn dies can often be used 
as the model. 

The machine copies in the 
ratio of 1 to 1 only, and to max- 
imum dimensions of 16 by 8 by 
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Fig. 2. Typical Bottle Mold, the Cavities of which 
were Milled in a Machine like that Shown in Fig. | 


1 2 inch. An attachment can be 
furnished for reproducing a 
left-hand die from a right-hand 
model, and vice versa, or a top 
die from a bottom die. This at- 
tachment is necessary for drop- 
forging dies. 

The machine is also suitable 
for use in making bottle molds 
and for the production of molds 
for automobile tires. Fig. 2 
shows a bottle mold that was 
milled and engraved on equip- 
ment of this type. 


Self-Opening Die-Head 
for B & S Automatic 
Screw Machines 


An H&G self-opening die- 
head that permits cutting both 
coarse- fine-pitch threads 
up to a full 1 inch diameter in a 
No. 2 Brown & Sharpe automatic 
screw machine is shown in the 
accompanying illustration. This 
die-head, which is a recent de- 
velopment of the Eastern Ma- 
chine Screw Corporation, 21-41 
Barclay St., New Haven, Conn., 
enlarges the range of work that 
can be threaded with a self- 
opening die-head on the machine 
mentioned. Threads can be cut 
to a length of 2 inches. 

The high-speed chasers used 
are the same as those employed 
in all other l-inch H&G die- 
heads. They can be resharpened 
many times. Various advantages 
are claimed for this die-head due 
to the fact that it is not neces- 
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sary to reverse the spindle for 
backing the die-head off the 
thread. The usual reverse move- 
ment can be changed to a second 
forward speed. 


Collector Ring Grinder 


A device brought out by the 
Ideal Commutator Dresser Co., 
Sycamore, IIl., for grinding col- 


Ideal Commutator Dresser Co.'s 
Collector Ring Grinder in Use 


Self-opening Die-head which Cuts Threads up to a 
Full | Inch on B& S Automatic Screw Machines 


lector rings of electrical ap- 
paratus is shown in the accom- 
panying illustration. One of the 
advantages claimed for the de- 
vice is that it requires the ser- 
vices of only two men, as against 
from three to five with other 
methods of finishing the rings. 
It trues rings at the normal op- 
erating speed of the equipment. 

The head of the device is re- 
movable and can be_ supplied 
with three different supports. 
The short support will accom- 
modate brush arms spaced from 
5 to 6 1/2 inches, while the long 
support is intended for spacings 
from 6 1/2 to 8 inches. 


Hitch Feed for Power 
Press Dies 


A mechanism for automatical- 
ly feeding the material through 
the punch and die of power 
presses is shown in the illustra- 
tion. This feed is known as the 
“Dickerman Hitch Feed,” and is 
distributed by the Producto Ma- 
chine Co., Bridgeport, Conn. 
The mechanism is attached to 
the die-holder of the die set, 
rather than applied to the power 
press itself. An operating cam 
is attached to the punch-holder. 
On the downward stroke of the 
press, the cam rides on a hard- 
ened roll and stud and forces a 
slide back. On the upward stroke, 
a release spring functions so that 
the stock is pushed through the 
die the required amount. Hard- 


3 
= 
= 
= 
2 
= 
= 
= 
= 
= 
= 
= 5 
= = 
= 
€ 
= 
> 
| 
= — = 
= = 
j 
Ar = 
= 
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Mechanism for Automatically Feeding Stock 


through Power Press Dies 


ened gripper plates actually do 
the feeding. 

Material can be fed from strip 
or coiled stock up to 2 1/2 inches 
in width and in increments from 
1/64 inch to 2 inches. A pilot 
may or may not be used. The 
advantages claimed for this feed 
are that it can be easily set up 
and readily adjusted. The length 
of feed can be regulated to thou- 
sandths of an inch through an 
adjustment nut. 


Lapping Machine for 
Tungsten-Carbide Tools 


The Porter-Cable Machine Co., 
Syracuse, N. Y., has brought out 
a Type D-4 lapping machine de- 
signed especially for economical- 
ly lapping the cutting edge of 
tungsten-carbide tools and of 
high-speed tools for use on the 
softer metals. The machine con- 
sists essentially of a 15-inch di- 
ameter cast-iron or copper disk 
which is supported by an over- 
size thrust bearing built into a 
1/2-horsepower motor. The mo- 
tor is mounted on a pedestal. The 
regular motor speed is 1200 rev- 
olutions per minute, but odd- 
cycle motors can be supplied for 
reduced speeds. 

The machine can be supplied 
with or without the carriage 
illustrated, which facilitates 
guiding the tools back and forth 


across the revolving disk. At- 
tachments can also be furnished 
for lapping to radii. If an abra- 
sive disk is cemented to the cast- 
iron disk, the same equipment 
can be used for removing burrs, 
etc., from parts after milling, 
pressing, stamping, and screw 
machine operations. 


Porter-Cable Lapping Machine 
for Tungsten-carbide Tools 


Inspection Device for Gears of from 100 to 10 


Diametral Pitch 


Optical Tester for 
Fine-Tooth Gears 


An optical device intended to 
facilitate the rapid routine in- 
spection of fine-tooth gears for 
pitch and eccentricity has been 
developed by the Societe Gene- 
voise d’Instruments de Physique, 
Geneva, Switzerland, and has 
been placed on the market in the 
United States and Canada by the 
R. Y. Ferner Co., Investment 
Bldg., Washington, D. C. This 
equipment differs from most 
projection instruments in that it 
does not project an image of the 
gear teeth, but throws on a grad- 
uated screen: a_ rectangular 
shadow of a signal plate by 
means of which variations of 
eccentricity in the gear are read 
from a horizontal ordinate, while 
errors in circular pitch are read 
from a vertical ordinate. 

Gears up to 4 inches in diam- 
eter and as small as 0.16 inch 
in diameter can be inspected 
with this device. Feelers or con- 
tact anvils with which settings 
are made in the teeth of gears 
are regularly provided for diam- 
etral pitches of from 50 to 12, 
approximately, but they can be 
supplied for diametral pitches 
up to 100 and for a maximum 
diametral pitch of 10. Direct 
readings of the scale divisions 
can be made to 0.0002 inch, and 
readings can be estimated to 
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0.00005 inch, the guaranteed 
accuracy being plus or minus 
0.0001 inch. 

This gear tester is particular- 
ly intended for checking gears 
made for use in fine machinery, 
clocks, meters, recording in- 


struments, optical instruments, 
motion picture apparatus, etc. It 
is mentioned that a gear of 50 
teeth can be checked in less than 
one minute, without recording 
results, and in about 4 minutes 
if the readings are recorded. 


Craley Offset Boring Heads with 
Micrometer Adjustment 


Boring heads with a microm- 
eter screw that makes possible 
precise setting of the tool for re- 
moving the desired amount of 
stock within close limits are 
being introduced on the market 
by the C. C. Craley Mfg. Co., 
P. O. Box 192, Shillington, Pa. 
The micrometer screw is fitted 
with a graduated dial having 
fifty divisions, each of which 
represents a radial adjustment 
of 0.001 inch. When the dial is 
indexed to zero, a tool held ver- 
tically in the center of the ad- 
justable block will be directly in 
line with the tool shank and, 
therefore, in line with the ma- 
chine spindle. 

These offset boring heads are 
made in several styles. The No. 
4, shown in Fig. 1, is designed 
for boring holes from the small- 
est up to 10 inches in diameter. 
This range is obtainable through 


the provision of three boring- 
bar holes or sockets in the ad- 
justable block. One of these 
sockets is located in the center 
for holding the boring-bar when 
a hole of small diameter is to be 
machined, such a set-up being 
shown in the center of Fig. 1. 
The second socket is also em- 
ployed for holding the boring- 
bar vertically. It is located at 
one end of the adjustable block, 
as shown at the left in Fig. 1. 
This socket is used when holes 
up to about 4 inches in diameter 
are to be bored. The third socket 
is designed to hold the boring- 
bar horizontally for boring holes 
larger than 4 inches in diameter. 
This socket is shown being used 
in the right-hand view of Fig. 1. 
Fig. 2 shows additional styles 
with only one socket in the ad- 
justable block, these heads being 
intended for holes up to 4 inches 


Fig. 1. Offset Boring Head with Three Sockets for the Tool-bar 
that Give it a Wide Range 
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Fig. 2. Craley Boring Heads of 
the One-socket Style 


in diameter. An extra large bor- 
ing head can also be made for 
holes as large as 14 inches. 

With the tool held as shown at 
the left and in the center in 
Fig. 1, the entire boring head 
will pass through the work, so 
that deep holes can be con- 
veniently machined. The distance 
from the adjustable block that 
holds the boring-bars to the ma- 
chine bearing has been made 
short, so as to insure rigidity. 
Different shanks can be screwed 
into the boring heads to enable 
them to be used on various ma- 
chines. 


Bristol Time-Temperature 
and Time-Pressure 
Controllers 


In some manufacturing pro- 
cesses, it is desirable to regulate 
a temperature or a pressure at 
some fixed rate, and then either 
hold it there or decrease it at 
some other rate. Controllers re- 
cently developed by the Bristol 
Co., Waterbury, Conn., will per- 
form these functions over a tem- 
perature range of from — 40 to 
1000 degrees F., or over a pres- 
sure range of from 10 to 2000 
pounds. 

These controllers are equipped 
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Time-pressure Controller Made 


by the Bristol Co. 


with a large cam that 


Sampson Universal 
Bending Machine 


Angle-irons, T-irons, flat, 
round, and square bar stock, and 
other structural shapes can be 
bent cold or hot in the machine 
here illustrated, which has re- 
cently been placed on the market 
by the Sampson Tool Co., Inc., 
101 Walker St., New York City. 
Tubing can be bent up to 3/4 
inch cold, or up to 1 inch hot, 
and to practically any angle up 
to 60 degrees. 

Special dies are provided for 
bending bars, angle-irons, and 
T-irons into circles and obtuse 
or acute angles. They can be 
quickly placed in the machine or 
removed. The construction of the 


cold, and flat bars 3 1/2 by 5/8 
inch can be bent hot. Angle-irons 
2 3/4 by 5/16 inch can be bent 
cold, and 3 1/2 by 5/8 inch hot. 


Rzeppa Universal Joint 


A universal joint that can be 
used under conditions of angular 
displacement as great as 37 1/2 
degrees is a recent product of 
the Gear Grinding Machine Co., 
Conant Road and Grand Trunk 
Railway, Detroit, Mich. One of 
these universal joints, dis- 
assembled, is shown in the illus- 
tration. Constant angular vel- 
ocity and high efficiency are the 
advantages claimed. 

The three main elements—two 

driving members sep- 


can be cut by the user 
to give any desired 
control characteristics. 
The cam is made of 
sheet aluminum and 
has a graduated chart. 
It is driven by either a 
Bristol Telechron elec- 
tric clock or by a high- 
grade spring clock. One 
model is equipped with 
a pointer which indi- 


arated by a close-fitting 


ball cage—have spher- 


ical contact surfaces. 
Six balls are inserted 
into corresponding half 
grooves of the driving 
members. A simple pi- 
loting device controls 
their positions. A con- 
stant angle of velocity 
is insured, because the 
plane of the driving 


cates the pressure or 
temperature at all 
times. 


Micrometer Regulator for 
Oxygen and Acetylene 


The Alexander Milburn Co., 
1416-1428 W. Baltimore St., 
Baltimore, Md., has developed a 
regulator for use with oxygen, 
acetylene, and other gases, which 
has a dual adjustment, compris- 
ing a fine micrometer key that 
is housed within and operated 
separately from the main reg- 
ulator key. The micrometer key 
enables the operator to secure a 
pressure range of from 0 to ap- 
proximately 5 pounds, in addi- 
tion to the adjustment obtained 
through the.standard key. Ad- 
justments can be made in frac- 
tions of an ounce. This reg- 
ulator is especially suitable for 
supplying the finer pressures 
required in operating low-pres- 
sure torches and small torches. 


Bending Machine Operated thiwugh a Short 


Lever and Ratchet 


equipment is unusually simple, 
so that it can be operated by an 
unskilled workman. 

As an indicatidn of the capa- 
city of this machine, it may be 
mentioned that flat bars 2 1/2 
by 5/16 inch, 3 1/2 by 1/4 inch, 
and 4 by 3/16 inch can be bent 


balls always bisects the 
angle between both 
connecting shafts. 
These universal joints 
are manufactured in 
two styles, a bell type capable of 
37 1/2 degrees of angular dis- 
placement, as already mentioned, 
and a disk type which.is de- 
signed for angular drives up to 
15 degrees. Both styles are made 
in various sizes with shaft diam- 
eters from 1 to 2 1/4 inches. 


Parts of a Universal Joint that Permits Angular Displacement 


up to 37 1/2 Degrees 
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Two-burner Bench Furnace 


Made by Red Devil Mfg. Co. 


Bench-Type Gas Furnace 


A small gas furnace with two 
burners and a firebox lined with 
fireclay has been brought out by 
the Red Devil Mfg. Co., Bell- 
wood, Ill., for general use in 
machine shops and repair de- 
partments. This furnace will 
. produce a firebox temperature 

of over 1800 degrees F., and will 
heat a pair of 10-pound solder- 
ing irons in five minutes. Small 
carbon-steel tools or parts can be 
heat-treated, and the furnace is 
also suitable for melting small 
quantities of soft metal. The fire- 
box is 5 1/2 inches long, 5 inches 
wide, and 4 inches deep. The 
furnace itself is 15 inches long. 


Stacking Tray 


A sheet-metal stacking tray 
of the design here shown has 
been placed on the market by the 
Stackbin Corporation, Prov- 
idence, R. I., for the storage of 
parts or finished products. Each 
tray is so made that it fits into 
another of the same size, which 
permits the trays to be stacked 
to any convenient height. 

The ends of the trays are 


Sheet-metal Trays Designed to be 
Stacked on One Another 


formed to a channel, so that a 
tray can be slid backward or for- 
ward on the one beneath. 


Magnetic Clutch Only 
3 Inches in Diameter 


A magnetic clutch that is only 
83 inches in diameter and weighs 
only 3 1/2 pounds—believed to 
be the smallest made—has been 
added to the line of Stearns 
high-duty magnetic clutches 
made by the Magnetic Mfg. Co., 
Milwaukee, Wis. The clutch is 
only 3 inches long over all. It 
can be used on any drive requir- 
ing automatic or manual clutch- 
ing. The collector rings are 


Magnetic Clutch Slightly Larger 
in Diameter than a Watch 


mounted on the periphery to con- 
serve space on the shaft, but they 
can be placed on a hub extension 
of the field member if desired. 

This small clutch will develop 
a torque equivalent to 40 inch- 
pounds under’ continuous-duty 
conditions. Considerably higher 
torques can be obtained for in- 
termittent service. It requires 
only 15 watts of direct current 
for energizing. When _ direct 
current of the proper voltage is 
not available, the clutch can be 
energized from a 110-volt alter- 
nating-current circuit through 
the use of a small rectifier. 


Greenfield “O. K. Jr.” 
Round-Die Screw Plates 


To meet the demand for low- 
priced screw plates, the Green- 


One of the “O.K. Jr.” Round-die 
Screw Plate Sets 


field Tap & Die Corporation, 
Greenfield, Mass., recently placed 
on the market a new line of 
round-die screw plates known by 
the trade name of “O.K. Jr.” 
This line consists of twenty dif- 
ferent sets of commonly used 
taps and dies, including machine 
screw sizes from No. 4-36 threads 
per inch up to No. 12-24 threads 
per inch, and fractional sizes 
from 1/8 to 3/4 inch. 

One set, the No. 3100 automo- 
bile set, contains eleven cutting 
sizes ranging from 1/4 to 1/2 
inch for both National Coarse 
and Fine Thread Series, and 
also a 1/8-inch pipe size. 


G.E. Fractional-Horse- 
power Gear-Motors 


A line of fractional-horse- 
power gear-motors has been de- 
veloped by the General Electric 
Co., Schenectady, N. Y., designed 
to be connected to driven ma- 
chines, either directly or through 
the use of gears, belts, or chains. 
Full access to the gear mechan- 
ism is possible by removing the 
cover plate. 

These gear-motors are avail- 
able in the concentric shaft type 


Fig. |. 


Repulsion-induction Gear-motor 


Fractional-horsepower 
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Fig. 2. Gear-motor with Input and 
Output Shafts at Right Angles 


shown in Fig. 1, which is fur- 
nished with speeds from 98 to 
500 revolutions per minute, and 
in the right-angle shaft type 
illustrated in Fig. 2, which is 
made with speeds from 11 to 200 
revolutions per minute. Ratings 
range from 1/6 to 3/4 horse- 
power. 

Helical planetary gearing is 
used in units of the smaller ra- 
tios, and either worm-gears 
singly or in combination with 
helical planetary gears in the 
higher unit ratios. 


Van Keuren 45- and 
60-Degree Shop Triangles 


Two useful drafting-room 
tools, the 45- and 60-degree tri- 
angles, have now been made 
available in modified form for 
use in production and tool de- 
partments by the Van Keuren 
Co., 12 Copeland St., Watertown, 
Boston 72, Mass. These triangles 
are made from _ close-grained, 
well-seasoned iron castings. 
Slots in each face provide for 
bolting the triangles together, 
clamping parts to them, or fast- 
ening the triangles on a machine. 


Van Keuren Triangles for Use 
in the Shop 


ground. 


Genesee Adjustable 
Hollow Mill 


An improved hollow mill is 
being introduced to the trade by 
the Genesee Mfg. Co., Inc., Ro- 
chester, N. Y., in which the 
blades are backed up by an ex- 
tending portion of the tool body, 
so as to insure rigidity and pre- 


Genesee Hollow Mill of 
Improved Design 


vent the blades from giving un- 
der the cutting pressure. Each 
blade is held firmly against the 
side and bottom. of its slot by a 
socket-head cap-screw and an 
eccentric washer having a flat 
that engages a slot in the blade. 
A half turn of the cap-screw 
loosens the blade for adjustment. 

The screws are below the head 
of the tool body, so that they can- 
not catch anything when the tool 
is revolved. Special blades can 
be provided to suit individual 
jobs, and the blades can be de- 
signed to take a number of cuts 
at one time. These tools can also 
be equipped for taking facing, 
chamfering, reaming, and drill- 
ing cuts. They can be supplied 
with pilots to permit such oper- 
ations in combination with mill- 
ing. These tools are regularly 
available in sizes from 1/8 inch 
to 2 inches. 


SHOP EQUIPMENT SECTION 


R-C-W Turbine Pump Made in 
a Large Range of Sizes 


R-C-W Turbine Pumps 


A line of turbine pumps has 
recently been placed on the mar- 
ket by Roots-Connersville-Wil- 
braham, Connersville, Ind., suit- 
able for handling even small 
quantities of liquids efficiently at 
high heads. The capacities of 
these pumps are from 5 to 300 
gallons per minute at heads up 
to 350 feet. In the metal-work- 
ing field, these pumps can be 
used for supplying oil to ma- 
chinery and for similar purposes. 

A patented taper-edge impeller 
makes it possible to vary the 
output while the pump is run- 
ning. The suction and discharge 
openings are both located in the 
main pump housing, thus per- 
mitting disassembly for clean- 
ing without disturbing pipe con- 
nections. Pumps can be fur- 
nished made from  corrosion- 
resisting metals or alloys. 


Precision Level for 
Shop Use 


A precision level which reads 
to 5 seconds per division is being 
placed on the American market 


Precision Level which Reads 
to 5 Seconds 


In the sizes shown, the 60-de- 
gree triangle has a base approx- 
imately 3 inches long, a height 
of 5 inches, and a thickness of 
1 1/2 inches, while the 45-degree 
triangle has a length and height 
of 3 7/8 inches and a thickness 
of 1 1/2 inches. All faces are 
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by the R. Y. Ferner 
Co., Investment Bldg., 
Washington, D, C, It is 
manufactured by the 
Societe Genevoise d’In- 
struments de Physique, 
Geneva, Switzerland, 
and is particularly ad- 
apted for checking ma- 
chine tools and high- 
speed transmissions, 
for setting sine bars 
on inclined surfaces, 


for leveling the base- 
plates and beds of ma- 
chinery, and for use in 
manufacturing tools 
and fixtures, 

The base of the level is scraped 
and provided with cleaning 
grooves, as seen in the lower 
view of the illustration. The 
base is 6 1/2 inches long by 
1 3/16 inches wide. The vial is 
cemented in a brass mounting 
Which is adjustable by means of 
a knurled screw, This permits 
the vial to be set to zero and also 
enables the level to be used on 
slightly tilted surfaces, as is 
often desirable in checking the 
ways of machine tools. This 
feature permits measure- 
ments to be taken that over- 
reach the graduations of the vial. 
The total range is 40 seconds. 


Hossfeld Universal 
Bender 


Bending operations of a wide 
variety can be performed = on 
pipe, bar stock, angle-irons, ete., 
through the use of a universal 
bender made by the Hossfeld 
Mfy, Co., Winona, Minn, <A re- 
cent improvement adapts this 
equipment to the bending of 
angle-irons with the flange ex- 
tending outward as shown in the 
illustration, By the use of dif- 
ferent dies, angle-irons can also 
be bent with the flange toward 
the inside. Angle-irons up to 2 
by 2 by 8 16 inch can be bent 
cold, and up to 2 by 2 by 38.8 
inch hot. 

The bender is operated by 
merely swinging hand-lever, 
no wrenches or similar tools be- 
ing required, In addition to the 
jobs mentioned, the equipment 


Hoassfeld Bender Being Used for Bending an 


Angle-iron with the Flange Outward 


can be used for bending thin- 
wall electrical metallic conduit, 
rings, coils, U-bolts, automobile 
spring eyes, and many other 
parts, 


Gravity Conveyor Roller 
of Improved Design 


The Standard Conveyor Co., 
North St. Paul, Minn., has re- 
cently brought out a= gravity 
conveyor roller, the of 
Which are formed from one 
piece, as illustrated, to receive a 
ball bearing. There is a recess 
in each end of the roller to re- 
ceive a stationary dust shield 
which is fastened on the inner 
ball race. An inner steel shield, 
which is also a part of the bear- 
ing, fits closely against the inner 
race so as to retain the grease. A 
hexagonal axle prevents the in- 
ner race from turning, a corre- 
sponding hole punched in’ the 
side-rails making a positive lock 
with the axle. 


Gravity Roller Recently Designed 
by the Standard Conveyor Co. 


This roller is fur- 
nished packed with 
grease, For extremely 
wet or dusty installa- 
tions; as in creameries 
or foundries, the end 
of the shaft is drilled 
to permit regreasing or 
flushing the bearing. 
The outer end of the 
bearing is counter- 
bored, so that the 
grease can work com- 
pletely around the 
shaft, and through 
holes in the cone into 
the spaces allowed in 
the bearing be- 
tween the bearing the 
shields. 


Gear Manufacturers 
Formulate Industrial 


Codes 


The American Gear Manufac- 
turers’ Association, with head- 
quarters at Wilkinsburg (Pitts- 
burgh), Pa., announces that the 
Association is actively engaged 
in formulating codes as required 
under the National Industrial 
Recovery Act, these codes per- 
taining to the manufacture of 
years and pinions and speed re- 
ducers. S. Sawtelle, chair- 
man of the Commercial Stand- 
ards Committee, is in charge of 
the development of a code to 
cover gears and pinions, assisted 
by a large committee including 
H. H. Kerr, J. H. Jackson, F. H. 
Fowler, Paul Christensen, T. P. 
Horsburgh, and George F. Stahl. 
Ii. P. Connell is chairman of the 
committee that is to formulate 
the speed-reducer code, and is 
assisted by L. R. Botsai, W. G. 
Jones, F. H. Fowler, Howard 
Dingle, J. W. Hertzler, John 
Flagg, and R. C. Ball. 


* * * 


The fundamental truth that 
imports create abroad the pur- 
chasing power for exports is 
little understood.—H. H. Hei- 
mann, Executive Manager of the 
National Association of Credit 
Men, in an address before the 
National Foreign Trade Council. 
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National Metal Trades Association 
Discusses New Legislation 


National Metal Trades Association was held 

June 8 at the Congress Hotel, Chicago. The 
Association went on record as being willing to co- 
operate to the fullest extent in measures designed 
to foster national industrial recovery, but it was 
emphasized that legislation must recognize the 
rights of employers as well as of employes in for- 
mulating any policies pertaining to labor and labor 
organizations. 

The president of the Association, J. D. Cox, Jr., 
president of the Cleveland Twist Drill Co., em- 
phasized, in his address, the fact that industry in 
general, and the metal trades in particular, is con- 
fronted with a new departure in industrial legisla- 
tion which will make necessary very radical 
changes. The Industrial Recovery Act, he pointed 
out, is the most far-reaching development in regard 
to industry that has been made during the history 
of the Metal Trades Association. While the bill is 
supposed to be a temporary measure, applying for 
two years only, there can be little doubt that, in 
Mr. Cox’s opinion, even if it is partially successful 
in obtaining the desired results, it will become a 
permanent part of our industrial structure. 

Virgil Jordan, president of the National Indus- 
trial Conference Board, spoke on the subject ‘“Re- 
flation or Regimentation.”’ He pointed out that the 
present depression in business is not the ordinary 
normal down swing of the business cycle, but repre- 
sents a fundamental change in the price level or in 
the value of money. Such changes, he said, have 
occurred twice before in our history following 
major wars. 
recovery: 

The oldest and most familiar of these is the 
painful path of gradual readjustment through in- 
dividual, uncoordinated effort. This he believed to 
be the most dangerous and difficult of the three 
roads and likely to cause serious social and political 
disorders. 

The second road is that of a deliberately devised 
and consciously controlled reflation, which means 
an effort on the part of the government to raise 
the level of prices to a point that will permit the 
meeting of long-term fixed money obligations and 
avoid repudiating or modifying contractual obliga- 
tions. 

The rigid regimentation and direct control of 
production and trade by governmental authority is 
the third road. The cooperation of industrial 
groups might be enlisted in this process, but the 
ultimate authority would be in the hands of the 
government. Individual enterprise and activity 


Tx thirty-fifth annual convention of the 


would have to be regulated in some degree, and 


He outlined three possible ways to © 


prices of goods and services fixed, either directly 
or by agreement. 

Mr. Jordan remarked that history and human 
experience universally attest that the highest de- 
gree of advancement and of general prosperity has 
always been obtained where a premium has been 
placed on enterprise and individual freedom rather 
than upon security and order. Where security and 
order are the primary objectives, society becomes 
more static and less rapid in its development. 

James Lincoln, president of the Lincoln Electric 
Co., Cleveland, Ohio, spoke on ““The Goose Complex 
in Government.” Mr. Lincoln stated that, in his 
opinion, government is undertaking to regulate too 
many of the things that should be left to individual 
enterprise, unduly increasing governmental ex- 
penditures and taxes in so doing. Dr. Otto P. Geier, 
of the Cincinnati Milling Machine Co., Cincinnati, 
Ohio, spoke on unemployment insurance, reviewing 
the results obtained in Germany where this type of 
insurance has failed. 

Jacob D. Cox, Jr., Cleveland Twist Drill Co., 
Cleveland, Ohio, was re-elected president of the 
Association; Alexander Sellers, William Sellers & 
Co., Inc., Philadelphia, Pa., was elected vice-pres- 
ident; Charles H. Strawbridge, Goodman Mfg. Co., 
Chicago, Ill., second vice-president; and John W. 
O’Leary, Arthur J. O’Leary & Son Co., Chicago, IIl., 
treasurer. Among the councilors for the next two 
years are H. S. Chafee, Builders Iron Foundry, 
Providence, R. I., and A. H. Tuechter, Cincinnati 
Bickford Tool Co., Cincinnati, Ohio. 


Producing Strong Joints 
by Hydrogen Welding 


How closely fitted joints of assembled 
parts of iron and steel are conveniently 
welded by the aid of copper in the hy- 
drogen atmosphere of an electrically 
heated furnace is described in an ar- 
ticle in August MACHINERY. With this 
process, the work comes from the 
furnace with a clean metallic surface. 
This new process is rapidly gaining 
ground, and information relating to 
it will prove of interest and value to 
everyone engaged in mechanical work. 
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NEWS OF THE 


INDUSTRY 


Michigan 


NATIONAL ELectric WELDING Ma- 
CHINES Co., 1846-1860 N. Trumbull St., 
Bay City, Mich., has been organized to 
manufacture a complete line of standard 
and special resistance welding ma- 
chines. The new company succeeds the 
VALLEY CastinGs & Co., of Bay 
City. Ep C. Smirn, for sixteen years 
secretary and manager of the Valley 
Castings & Pattern Co., is president and 
general manager of the National Elec- 
tric Welding Machines Co. Junius R. 
BRUECKNER, who has bcen for more 
than twelve years works manager and 
more recently chief field engineer of the 
Thomson-Gibb Electric Welding Co., is 
vice-president of the company, in charge 
of sales. CHARLES E. SHEARER, former 
advertising manager of the Thomson- 
Gibb Electric Welding Co., is secretary- 
treasurer and will handle the company’s 
advertising and sales promotion activ- 
ities. Howarp C. Cocan, formerly chief 
engineer of the Welding Research Divi- 
sion of the Bendix Products Corpora- 
tion, is chief engineer in charge of all 
design. WiLtiAm L. MUELLER, for sixteen 
years superintendent of the Valley Cast- 
ings & Pattern Co., is works manager 
in charge of production. Production of 
the new standard line of machines will 
begin immediately, and will include 
automatic and semi-automatic — spot, 
seam, butt and flash welders of a new 
design. 


TAFT-PEIRCE Co., Woonsocket, 
R_ I., announces the opening of a new 
office and warehouse at 2921 E. Grand 
Blvd., near Beaubien St., Detroit, Mich., 
where a complete stock of tools, gages, 
and magnetic chucks, Martell reaming 
equipment, and other products of the 
small tool division will be carried on 
hand for immediate delivery. The small 
tool and gage sales activities will be un- 
der the direction of M. L. Hiaarns, for- 
merly Chicago branch sales manager. 
Sales engineering activities of the con- 
tract manufacturing and engineering 
division will be directed by Water E. 
Rocers, western district sales manager. 


CONTINENTAL Toot DIVISION OF THE 
Ex-CeL_t-O Arrcrarr & Toot CorPoRATION, 
has recently moved from 5835 Martin 
Ave., to the main plant of the Ex-Cell-O 
organization at 1220 Oakman Blvd., De- 
troit, Mich. It is believed that through 
this centralization of manufacturing 
activities the company will be in a bet- 
ter position to serve its many custom- 
ers with all types of cutting tools, such 
as broaches, counterbores, form tools, 
milling cutters, tungsten-carbide tipped 
tools, and special tools. 
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A. J. WEIGAND, production manager of 
the Wilkening Mfg. Co., Jackson, Mich., 
maker of Pedrick heat-shaped piston- 
rings, has left for Europe on a three- 
months’ absence. Mr. Weigand has been 
suffering from an automobile accident 
which occurred on a business trip in 
Canada, and will undergo an operation 
in Vienna, Austria. 


Frep M. ZEpER, Vice-president in 
charge of engineering of the Chrysler 
Corporation, has been awarded the de- 
gree of Master of Engineering by the 


Fred M. Zeder, who has been Awarded 
the Degree of Master of Engineering by 
the University of Michigan 


University of Michigan. Mr. Zeder grad- 
uated from the University in 1909. The 
degree was awarded to him for his “en- 
couragement of fundamental research 
in automotive engineering.’”’ Mr. Zeder 
designed, with Mr. Chrysler, the orig- 
inal Chrysler car, and is in charge of 
all the corporation’s engineering, re- 
search, and experimental activities. 


JoHN Batu & Co., Inc., 18 Grafton 
St, Worcester, Mass., have appointed 
the WELKER MAcHINERY Co., Inc., 411 
New Center Bldg., Detroit, Mich., agent 
for the Bath line of ground thread taps 
and gages in the state of Michigan and 
the city of Toledo, Ohio. Through a 
typographical error, the agent’s name 
was given as Walker Machinery Co. in 
June MACHINERY. 


ALVAN Macauley, president of the 
Packard Motor Car Co., Detroit, Mich., 
has been re-elected president of the 


National Automobile Chamber of Com- 
merce; ALFRED REEVES has been re- 
elected general manager as well as vice- 
president. 


New York and New England 


FRANCISCO BLASQUEZ, 4A Calle Tacuba 
28, Mexico City, Mexico, has recently 
established an office at 105 W. 40th St., 
New York City, to facilitate the trans- 
action of his activities with exporting 
manufacturers in the United States as 
an advisor in financial and commercial 
matters and the investigation of pro- 
posed business developments in Mexico. 


Bristot Co., Waterbury, Conn., manu- 
facturer of indicating, recording, and 
controlling instruments, announces that 
the New York office of the company is 
now located in the Daily News Bldg., 
220 E. 42nd St., New York City. C. W. 
WILLIAMSON, district manager, continues. 
in charge. 


RePpusBLic STEEL CORPORATION, Youngs- 
town, Ohio, announces that the Buffalo 
district sales office of the company has 
been moved to 475 Abbott Road, Buf- 
falo, N. Y. Tuomas B. Davies, district 
sales manager, and the present staff will 
continue in charge at the new location. 


L. E. JEANNERET, special represen- 
tative of the Babcock & Wilcox Tube 
Co., 85 Liberty St., New York City, is 
acting temporarily as district sales man- 
ager of the company’s Detroit territory, 
replacing J. E. PoLHemMus, former man- 
ager. 


HOMESTEAD VALVE Mrc. Co., INC., 
Coraopolis, Pa., has appointed the CLARK- 
Witcox Co., 790 Albany St., Boston, 
Mass., exclusive representative covering 
the New England states for the sale of 
the ‘“Hypressure Jenny,” a vapor spray 
machine for cleaning purposes. 


Ohio 


E. W. Briss Co. announces the com- 
pletion of plans to consolidate its manu- 
facturing, engineering, and _ principal 
sales offices with those of its subsidiary, 
the Toledo Machine & Tool Co., at 
Toledo, Ohio. It is believed that this 
consolidation will result in substantial 
economies and increase efficiency. The 
entire line of Bliss presses, can machin- 
ery, and special machinery formerly 
built at the Brooklyn plant will be man- 
ufactured at Toledo. A sales office and 
complete repair shop will be maintained 


at the present Brooklyn address, 53rd 


St. and First Ave., Brooklyn, N. Y. 


JOHN HUNTINGTON POLYTECHNIC IN- 
STITUTE, Cleveland, Ohio, announces that 
a new advanced welding course designed 
to give engineers and experienced oper- 
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AT THE MUSEUM OF 
SCIENCE AND INDUSTRY 


BALDWIN EQUIPPED 
JOY COAL LOADER 


HERE will be many points of in- 

terest in Chicago in addition to the 
spectacular and educational Century 
of Progress Exposition during 1933. A 
full-sized operating bituminous coal 
mine initiates the opening of the 
Museum of Science and Industry in 
Jackson Park. 


Various types of bituminous mining 
will be demonstrated. A modern mine 
hoist, skip, ventilating system, car 
dump, drills, short wall cutter, arc 
wall cutter loader, gathering locomo- 
tive, motor generator, pump and other 
equipment essential to present-day 
methods of coal mining will be. oper- 
ating under actual working conditions. 


A Joy 5 BU Loader represents the 
modern coal loading method now suc- 
cessfully employed by many of the 
leading coal operators. This compact, 
safe, economical unit will demonstrate 
its ability to load more coal at lower 
cost just as it has done for operators 
in all of the bituminous coal produc- 
ing states. 


We are proud to feature this equip- 
ment and this performance because 
the Joy Manufacturing Company has 
been kind enough to say that Baldwin 
Chains used exclusively in their equip- 
ment have played an important part 
in the success of Joy Coal Loaders. 


Baldwin-Duckworth Alloy 
Steel Roller Chains serve 
hundreds of industries 
with dependable drives. 


BALDWIN-DUCKWORTH 
CHAIN CORPORATION 


SPRINGFIELD, MASS. 


Factories at Springfield and Worcester, Mass. 
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ators an opportunity tor a week’s inten- 
sive study, from both a practicai and a 
theoretical point of view will begin July 
10 and will be given in cooperation with 
the Lincoln Electric Co. Complete in- 
formation can be obtained from E. W. 
P Smith, Welding Engineering Depart- 
ment, John Huntington Polytechnic In- 
stitute, Cleveland, Ohio. 


DoEHLER DIE CASTING Co., 386 Fourth 
Ave., New York City, announces that 
the main executive office of the com- 
pany is now located in Toledo, Ohio. 
The New York sales office will be main- 
tained at 386 Fourth Ave. under the 
management of L. H. PILLIoN, vice-pres- 
ident and eastern sales manager. The 
president, H. H. DoEHLER, and the vice- 
president and treasurer, F, J. Korc ier, 
will have their headquarters at Toledo. 


Pennsylvania 


E. F. Houcuton & Co., 240 W. Somer- 
set St., Philadelphia, Pa., announce the 
following changes in executive person- 
nel: Major A. E. CarpENTER, first vice- 
president and treasurer, has resigned 
the latter office and been elected general 
manager; GEORGE W. PRESSELL, second 
vice-president and secretary, re- 
signed the secretaryship and _ been 
elected assistant general manager and 
director of sales; Dr. R. H. Parcu, di- 
rector of plants, has been elected treas- 
urer; A. E, CARPENTER III, assistant to 
the general sales manager, has been 
elected secretary; GrorGE S. Rocers, for- 
merly assistant general sales manager 
in charge of the St. Louis and Chicago 
offices, has been appointed general sales 
manager, with headquarters in Phila- 
delphia. 


GuILLIAM H. CLAMER, of the Ajax 
Metal Co., Philadelphia, Pa., has been 
awarded the Joseph S. Seaman Gold 
Medal by the American Foundrymen’s 
Association for outstanding achieve- 
ments in the metal casting industry. 
The medal was presented at the annual 
business meeting of the Association on 
June 22, held during the 1933 annual 
convention in Chicago. Mr. Clamer has 
been associated with the advancement 
of metal casting, particularly non-fer- 
rous metals, for nearly forty years. Un- 
der his direction, many valuable im- 
provements in melting and casting prac- 
tice have been developed. He is a past 
president of the American Foundry- 
men’s Association and a life member of 
the advisory board. 


MANGANESE STEEL ForGE Co., Philadel- 
phia, Pa., has acquired the entire busi- 
ness and assets of the AUDUBON WIRE 
CLotH Co., Inc., Audubon, N. J., manu- 
facturer of wire cloth and wire products. 
The business will be conducted as a sub- 
sidiary of the Manganese Steel Forge 
Co. under the name of the AvupuUBON 
WIRE CLOTH CorRPORATION. The officers 
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are L. W. president; L. W. Jongs, 
Jk., Vice-president and treasurer; and 
A. W. ZACKEY, secretary. 


E. has been appointed sales 
engineer for the Pittsburgh district of 
the W. W. Sly Mfg. Co., Train Ave., 
Cleveland, Ohio, manufacturer of sand- 
blast machinery, foundry equipment, 
tumbling mills, etc. Mr. Wolf has had 
seventeen years of engineering and sales 
experience in connection with blast 
cleaning equipment and positive dust 
collection. 


ALLSTEEL Press Co., 12015 S. Peoria 
St., Chicago, Ill., manufacturer of the 
Verson Allsteel line of punch presses, 
press brakes, dies, and _ sheet-metal 
working machinery, has appointed 
LEoNARD R, Novurig, Park Bldg., Pitts- 
burgh, Pa., exclusive representative for 
the company in the Pittsburgh district. 


Wisconsin, Illinois and Missouri 


BrYANT . MACHINERY & ENGINEERING 
Co., 400 W. Madison St., Chicago, II1., 
has appointed JAMEs R. Murpny exclu- 
sive representative of the company in 
the Milwaukee territory, with head- 
quarters at 610 W. Michigan St., Mil- 
waukee, Wis. Mr. Murphy will handle 
the sales of all of the lines for which 
the Bryant Machinery & Engineering 
Co. is general distributor, including 
Ohio shapers and planers, Dreses radial 
drills, Ohio horizontal boring, drilling, 
and milling machines, Cleereman drill- 
ing machines, Lehmann lathes, Kling 
heavy-duty grinders, Swift resistance 
welders, Imperial are welders, etc. 


R. B. Witson, formerly sales manager 
of the St. Louis plant of Joseph T. 
Ryerson & Son, Inc., has been made 
manager of the St. Louis plant. Mr. 


R. B. Wilson, Manager of the St. 
Louis Plant of Joseph T. Ryerson 
& Son, Inc. 


Wilson, who has had long experience 
in the steel business, first became assgo- 
ciated with the Ryerson organization in 
Chicago twenty years ago. He was a 
member of the shipping and sales de 
partments for some years and was then 
transferred to St. Louis in charge of the 
city sales department. Later he was 
made sales manager and assistant to 
H. B. REssier, who was then manager 
of the St. Louis plant and is now vice- 
president in charge of sales. 


Moffett-Russeil 
W. F. Kurfess, Assistant Vice-presi- 
dent of Joseph T. Ryerson & Son, Inc. 


W. F. Kurress, manager of the mill 
department of Joseph T. Ryerson & Son, 
Inc., 16th and Rockwell Sts., Chicago, 
Ill., has been appointed assistant vice- 
president of the company. M. J. HARTIGAN 
succeeds Mr. Kurfess as manager of the 
mill department. Mr. Kurfess entered 
the structural engineering department 
of Joseph T. Ryerson & Son in 1912, and 
is known to be one of the most expe- 
rienced merchandising executives in the 
steel business. 


M. J. Scumitt, 1501 S. 83rd St., West 
Allis, Wis., has become associated with 
the Ex-Cell-O Aircraft & Tool Corpora- 
tion, 1200 Oakman Blvd., Detroit, Mich., 
and will represent that company in the 
Milwaukee territory. Mr. Schmitt will 
handle the products of the Continental 
Tool Division, as well as the Ex-Cell-O 
products, which include cutting tools, 
precision products, grinding spindles, 
drill jig bushings, ete. 


LinkK-BELT Co., 910 S. Michigan Ave., 
Chicago, Ill., announces that the pur- 
chasing department of the Caldwell- 
Moore plant of the company has been 
moved to 300 W. Pershing Road, Chi- 
cago, in order to combine all purchasing 
for the two plants under the supervi- 
sion of Henry N. Coen, purchasing 
agent. 
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““Man, what an improvement this REEVES makes on my machine!” 


APPLY REEVES SPEED CONTROL AND 
CUT FACTORY COSTS IMMEDIATELY 


@ NO wonder this machine operator 
sees a vast difference! 


Yesterday his machine was run- 
ning under the handicap of fixed, in- 
flexible speed. Too slow for many 
operations—full capacities of man 
and machine unused. Too fast for 
other operations—quality of produc- 
tion im paired. 

Today the same machine, equipped 
with a REEVES Variable Speed Trans- 
mission, is an entirely new instrument 
of production. Because the machine 
has infinite speed adjustability the op- 
erator gets more work and better work 
done. He has every speed he needs—a. 
his instant command. With the correct 
speed to match each different operat- 
ing requirement, the machine is capa- 
ble of a wider range of work. These 
advantages cut manufacturing costs 
immediately. 


Apply REEVES speed control to 
your production machines and get 
substantial new savings—immediatel y 
and continuously, Every day of delay 


loads your manufacturing operations 
with extra expense that could be saved 
now with the REEVES. 


Reeves Combines ALL 
These Advantages 


Infinite Speed Adjustability—an infi- 
number of operating speeds between desired 
high and low limits for any driven machine. 


Accurate—even to fractions of an R.P.M.; 
holds each speed setting as long as desired, 
regardless of load fluctuation. 


Smooth—speed changes effected without 
“steps” or jerks, and without stopping 
driven machine. 


Positive—delivery of power without slip- 


page at any speed assured by time-tested 
Reeves V-Belt Drive. 


Wide Range-—sizes, designs, types for 
fractional to 125 H. P. requirements; speed 
ratios from 2:1 to 16:1 inclusive. 


Convenient—instant speed selectivity by 
convenient handwheel, electric remote or 
completely automatic control. 


Compact—horizontal and vertical models 
(with or without motor mounting) econo- 
mize on space. 


Proved Performance—verified by 75,- 
000 installations in over 16,000 plants and 
by standard equipment applications on 
more than 770 cious machines. 


Nation- Wide Service —in all prominent 
industrial centers in U. S., Canada and many 
foreign countries. 


REEVES REEVES PULLEY COMPANY, COLUMBUS, INDIANA 


SecGen) §=§=® Please send information on most advanced methods of variable speed 
regulation contained in your catalog M-99 7-33 
NAME 
COMPANY 
ADDRESS 
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OBITUARIES 


James A. Shepard 


James A. Shepard, vice-president and 
consulting engineer of the Shepard Niles 
Crane & Hoist Corporation, Montour 
Falls, N. Y., died June 10 at his sum- 
mer home, Kayutah Lake, N. Y., at the 
age of sixty-nine years. 

In 1880, Mr. Shepard established, in 
partnership with his father and brother, 
a foundry and machine shop at Montour 
Falls, N. Y., under the name of W. H. 
Shepard & Sons, for the manufacture of 
agricultural implements and castings. 
Several years later, the name _ was 
changed to Havana Bridge Works, the 
company engaging in the fabrication 
and building of steel bridges and 
structural steel work. The bridge com- 
pany was sold in 1903 when Mr. 
Shepard founded the General Pneumatic 
Tool Co., which later became. the 
Shepard Electric Crane & Hoist Co. Sev- 
eral years ago, the Shepard company 
purchased the Sprague Electric Hoist 


James A. Shepard 


Co. and the Niles Crane Co., and reor- 
ganized under the name of Shepard 
Niles Crane & Hoist Corporation. 

Mr. Shepard was also a director of the 
Watkins Glen State Bank and president 
of the Schuyler County Economic Coun- 
cil. He was a member of the American 
Society of Mechanical Engineers and at 
one time chairman of the Materials 
Handling Division of that organization. 
In 1929-1930, he was assemblyman for 
his district in the New York State 
Legislature, and during the war, he was 
county food administrator. 

He is survived by his wife, Mrs. 
Frances Hinman Shepard. 
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Arthur E. Baker 


Arthur E. Baker 


Arthur Ernest Baker, president of 
Baker Bros., Inc., Toledo, Ohio, died 
June 2 at his home in Toledo after a 
brief illness, at the age of seventy-six 
years. Mr. Baker was born in Toledo in 
1856; and, after graduating from high 
school, he attended Swarthmore Col- 
lege. In 1882, he joined his brother, the 
late Herbert Baker, in the foundry and 
machine tool business founded by the 
latter in 1876. Later, this enterprise 
developed into Baker Bros, Inc. Mr. 
Baker was actively engaged with this 
business up to ‘the time of his death, 
and had been its president for several 
years. In addition, he was connected 
with many other outstanding enterprises 
in Toledo, and devoted much of his time 
to the interests of the city. 

Mr. Baker is survived by his widow, 
Daisy Lorenz Baker, and five children, 
of whom two sons, William and Arthur 
L. Baker, are actively connected with 
the management of Baker Bros., Inc. 


L. G. Aupricu, for the last five years 
in charge of the Chicago office of the 
Landis Tool Co., Waynesboro, Pa., died 
Saturday, June 10, at the age of forty 
years. Mr. Aldrich was formerly with 
the International Harvester Co. 


NEW BOOKS 


AN ANALYSIS OF THE DISTRIBUTION COSTS 
OF 312 MANUFACTURERS. 109 pages. 
Published by the Association of 
National Advertisers, Inc., 330 W. 
42nd St., New York City. Price to 
non-members, $15. 


The purpose of this study, as outlined 
in the foreword by Paul B. West, man- 
aging director of the Association of 
National Advertisers, was to assemble 
facts on the various costs of distribution 
of representative manufacturers in lead- 
ing industries of the country. The report 
presents data on 1931 expenditures and 
1932 budgets of 312 manufacturers in 
twenty-nine leading industries, with an 
aggregate sales volume in 1931 of more 
than one billion dollars. 

It is divided into two parts, the first 
of which is devoted to an analysis of 
the cost of distributing consumer prod- 
ucts, such as food, wearing apparel, and 
home furnishings; the second part is 
devoted to industrial products, such as 
materials and supplies used in building 
ecnstruction, iron and steel and their 
products, machinery and machine tools, 
non-ferrous metals, and other products 
sold to manufacturers. A wide variation 
is reported in some cases in the cost of 
distribution between different indus- 
tries, but no attempt has been made to 
explain the reason, the purpose being 
merely to present the facts. 

The distribution costs are divided into 
seven main headings, namely: direct 
selling costs (salesmen’s salaries, com- 
missions, traveling expenses, sales office 
expenses, etc ); expenditures for adver- 
tising and sales promotion; transporta- 
tion costs; warehousing and _ storage 
charges; credit and collection expenses; 
financial expenses, and general admin- 
istrative expenses prorated to selling 
and distribution, 


COMING EVENTS 


Aveust 23-26—Sixth National Oil and 
Gas Power Meeting of the AMERICAN 
Society OF MECHANICAL ENGINEERS to 
be held at Ritz-Carlton Hotel, Atlantic 
City, N. J. Calvin W. Rice, secretary, 
29 W. 39th St., New York City. 


AvuGUST 28-SEPTEMBER 4—INTERN ATIONAL 
AUTOMOTIVE ENGINEERING CONGRESS to be 
held at the Palmer House, Chicago, II1., 
under the auspices of the Society of 
Automotive Engineers. John A. C. 
Warner, general manager, 29 W. 39th 
St., New York City. 


SEPTEMBER 15-16—Annual convention 
of the NATIONAL ASSOCIATION OF FORE- 
MEN at Akron, Ohio. Secretary, E. H. 


‘Tingley, Refiners Bldg., Dayton, Ohio. 


OcroBER 2-6—NAaATIONAL METAL Con- 
GRESS AND Exposition in Detroit, Mich., 
under the auspices of the American 
Society for Steel Treating. Secretary, 
W. H. Eisenman, 7016 Euclid Ave., 
Cleveland, Ohio. 
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EDERAL BEARINGS are used by America’s leading man- 
Polatinvens in every industry. For many years, 
“FEDERALS” have been preferred to other bearings be- 
cause of their superior quality and dependable service. 

THE FEDERAL BEARINGS CO., Inc. 
POUGHKEEPSIE, N. Y. 


Makers of Fine Ball Bearings 


Detroit Sales Office: 2608 Book Tower. 
Chicago Sales Office: 120 N. Peoria St. 
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